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when the We old standards fall 
new standard arises... 


The new Wolf ‘‘Standard”’ X-ray Cassette, two years in the 
making, is now available to the field. Competitively priced 
with the lowest-priced cassettes on the market, it contains 
many features available only in deluxe cassettes. It is easy 
to handle, safe, sturdy and efficient in performance—a 
remarkable achievement. 


Get all the details about the new Wolf ''Standard'' Cassette 
today. 


Wolf products - America's most complete line of x-ray 
accessories- distributed through reliable dealers every- 
where. 


WOLF X-RAY PRODUCTS, INC. 


93 Underhill Avenue. Brooklvn 38. New York 
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he revolutionary MARCONI IMAGE AMPLIFIERS 
are being installed on the NORTH AMERICAN CONTINENT 


e Amplifier will operate three monitors at e Simultaneous fluoroscopy and recording. 
: 1 ] ine P " x » 
the same time. Useful for consultations e Fine grain 24 ASA film is used. 
and in teaching hospitals. 


Amplifier can be attached to any standard 
e The cine camera facility makes it possible X-Ray table. 


for the first time to produce continuous 


record of the large Büetoscopic- image at e TV circuitry is 1034 line triple interlaced. 
doses tolerable to the patient. e Orthicon Optics f 0.68. 

e Cine recording is done by using fluoro- e Image Magnification switch. 
scopic Ma...can be used on 16 or 35 m.m. e Image reversal switch— positive or 
films as well as 100 m.m. spot films. negative. 


THE MARCONI IMAGE AMPLIFIER IS SIMPLE TO OPERATE 


Dices 


COMPLETE DETAILS WILL BE SENT ON REQUEST. .. PLEASE WRITE TO 
E BOX 306 GRACIE STATION NEW YORK 28, N.Y. Mj IN CANADA 1400 DON MILLS ROAD, DON MILLS ONTARIO 
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The FAX-RAY JUNIOR is the newest development 
in FAX-RAY processing systems. The unit is a product LL 
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serve the needs of radiologists. z 
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single oral dose 


ORABILEX, without a doubt, pro- 
duces a superior visualization with a significant absence of obscuring 
bowel opacities.'5 It consistently provides reliable, readable and accu- 
rate cholecystograms and cholangiograms — in patient after patient. 


but look beyond the view box ...... OnABILEX, due to its high solubility, 
an important differentiation from iopanoic acid, is rapidly and maxi- 
mally absorbed from the small intestine. With the Orabilex single dose 
technique, repeats are rarely required,”® and dose calculations are 
unnecessary regardless of weight or size of your patient.? Because of its 
favorable index of absorption, ORABILEX means dependability in per- 
formance — and savings in time and inconvenience for the radiologist, 
the patient, and the hospital. *.M. A DEVELOPMENT OF GUERBET LABORATORIES 
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Dosage: 6 capsules approximately 12 to 14 hours before examination at intervals 
of 2 to 5 minutes. See package insert for complete dosage information. 
Contraindications: Similar to other contrast media of this class, ORABILEX is con- 
traindicated in the presence of renal insufficiency. 

Supply: Envelopes of 6 capsules (0.75 grams each). Boxes of 5, 25, and 100 enve- 
lopes. Also available, hospital-size bottles of 250 capsules. 
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of x-ray therapy: 
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Compare the capabilities of this G-E 
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pact unit! Output is remarkable, with 
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favorite among users! 
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De Paul Hospital, Norfolk, Virginia —This Maxitron 300 x-ray 
therapy unit, like so many others of its kind from coast to coast, is 
in constant demand for treating cases in all categories. In this 
300-bed Sisters of Charity hospital, the installation aids the De- 


partment of Radiology in gaining maximum utilization of precious 
floor space. 





| Increased t treatment capacity | J 


Every design feature of the Maxitron 300 con- 
tributes to shorter treatment periods . x e more : 
patients per day. Time saving begins with short 
daily warm-up, none between patients. And 
Maxitron 300's efficient positioning adjustments 
clip minutes from preparation-for-treatment setup | 
time. High r-output speeds actual treatment, with 
constant dosage assured by electronic power 
supply, stabilizing both tube current and tube 
voltage. Operator's time is conserved, too, by 
reliable remote controls described below. D 









ON' 300 


X-RAY THERAPY UNIT 


All-around operating flexibility 

Whether you mean “handling ease" when you 
say flexibility —or are thinking of freedom to posi- 
tion without lirnitation—Maxitron 300 has it! 
Up, down, in, out, across and around . . . its 
compact, gas-insulated tubehead oud 
smoothly and easily to guidance from your hand 
..locks “on target” with the flip of a switch. Such 
ease of adjustment greatly facilitates its use for 
intracavity, multiport or rotational applications. 


Remote technic selection 


Dial the exact dose rate and half-value layer you 

want, any of fen directly from control console 
(half-value layers range from 0.25-mm Al to 
4-mm Cu). Correct filter spins into position, kvp 
and ma are matched—all automatically. Vernier 
adjustment of kvp and ma, registered on direct- 
reading meters . . . built-in beam monitor to check 
dose rate . . . precision, integrating-type, electric 
treatment timer . . . many other conveniences 
you'll appreciate in this compact control. 





SPECIAL NEWS FOR 
OWNERS OF GENERAL 
ELECTRIC X-RAY 





EQUIPMENT 





Ny e 


SSH Rr 











NOW YOU CAN SAVE ON 
SERVICE WITH YEAR-ROUND 
PLANNED MAINTENANCE! 


G-E x-ray equipment owners every- 
where now can share in a unique ne 
program called Planned Maintenance 
Service. It tackles x-ray service problems 
from two angles: First, through regularly 
scheduled “tune-ups i of equipment... 
second, by providing emergency service 


any time eae he hours, free of 





Curb repair costs. Pav only the 
monthly rate and, thereafter, vou're 
free of service-labor charges no matter 
how serious the problem or how fre- 
quently you request help! 


Extend equipment life. By detecting 


trouble early and correcting it, appara- 
tus life is prolonged... premature 
deterioration forestalled. Performance 
stays at unusual levels of efficiency. 


Easier budgeting. This bonus advan- 
tage stems from never being in the dan: 
about future labor costs for x-ray 
repairs. Makes it easy to establish a 
figure for your annual budget. 

Full details on Planned Maintenance 
Service can be obtained from your n 
x-ray representative. Or write to X-Ray 
Department, General Electrice Com- 
pany, Milwaukee 1, Wisconsin, 
requesting Pub. A-72. 
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‘Sweeping, spillage. or iust plain abuse. 











clean, simple lines. No unnecessary i 
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The newly published second edition of Diagnostic Appli- 
cations of Radioactive Isotopes contains new radioisotope 
diagnostic procedures along with modifications of pre- 
viously presented methods. The contents, listed to the 
right, suggest the broad scope of this useful and widely 
accepted publication. 





ubject matter describes in outline form the most 
commonly used procedures for each application, and per- 
tinent references will lead the reader to other methods. 


Although the text is intended primarily for those un- 
familiar with radioisotope applications to clinical medicine, 
many will find it a handy refresher guide in this area. 
Useful also in training programs, the publication provides 
a convenient reference to commonly used radioisotope 
diagnostic techniques. 


Nuclear-Chicago will be happy to send you a copy 
without obligation. 
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Contents 
How to establish your radioisotope program 


Evaluation of thyroid function using radioiodine 


Estimation of thyroid function with red cell uptake of TE 
radioiodine labelled thyronine ws : om NS 


Determination of conversion ratio as an estimation 
of thyroid function 


Evaluation of kidney function with radioiodine 
labelled compounds 


Estimation of cardiac output with radioiodinated serum albumin 


Estimation of myocardial blood flow 


Blood and plasma volume measurements using 
radioiodinated serum albumin 


Measurement of red cell mass with radiochromium 
Measurement of red cell survival with radiochromium 
Diagnosis of pernicious anemia with radiocobalt vitamin B12 


Measurement of fat digestion and absorption with radioiodine 
labelled triolein and oleic acid 


Scanning body areas for radioisotope concentrations 
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NUCLEAR-CHICAGO CORPORATION 
307 East Howard Avenue 
Des Plaines, Hlinois 


Please send me the new edition of 


DIAGNOSTIC APPLICATIONS 
OF RADIOACTIVE ISOTOPES 
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the Key 


to reduced radiation exposure 


Zonstant research, development and perfection in € 


ie vaert 





le, eS 


laboratories today bring you as line and fast a film as 





dedicated technicians can produce. Even with a 


reduction in exposure, your Gevaert film will enlighten 


your view box with a radiograph of g ratifying brilliance 


> 


and clarity, Seeing is believing. 


AM 





"NE PLUS ULTRA" 


X-RAY FILM 


Exclusive Distributors: Low X-Ray Film Corporation, {61 Sixth Avenue, New York 13, N. Y. e. Other Offices: 9109 Sovereign Row, 
Dallas 35, Texas e 728 No. Highland Ave., Los Angeles 38, Calif. e 661i No, Lincoln Ave., Chicago 45, IH. e Nationwide Warehousing 
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Retrograde pyelography 
"without serious reactions" 


Unlike other retrograde contrast 
media, which produce a high 
reaction rate (25-3596),! side 
effects are negligible with 
Retrografin—a unique agent that 
combines Renografin with neo. 
mycin, bactericidal agent of 
choice for addition to urographic 
media. Efficacy and virtual ab- 
sence of side effects have been 
amply confirmed in three 
reports covering a total of 340 
patients, ^*^ 





Clinicians are impressed by the 
diagnostic quality of films taken 
after Retrografin; well.defined 
radiographs, uniformly excellent 
in detail, have been consistently 
obtained.^? Retrografin permits 
retrograde pyelography in pa- 
tients with a known or suspected 
active urinary infection. More- 
over, with Retrografin, new in- 
fection or spread of established 
infection does not occur.^^* 


ratin 


Squibb Diatrizoate Methylghlucamine 
Injection U.S.P, with Neomycin Sulfate U.S.P, 








Ketrog 


Supply: Retrografin is supplied in 25 cc. and 50 cc. vials containing Renografin 30% with 296 Neo- 
mycin as the sulfate. Also available: ftenegrafin-30 in vials of 50 cc. 


For full information, see your Squibb Product Reference. 


"RETROGGSAFIN' US AND "RENOGRAFIN/(D ARE SQUIBB TRADEMARKS, 


References: (1) Brimberg, J.; Berlowitz, H. D.: Schwinger, H. N.; 
Renner, M. J.; Lopyan, M.; and Beilouny, R.: New York State J. 
Med. 59:2186 (June 1) 1959. (2) Roth, R. B.: Kaminsky, A. F.; and 
Hess, E.: J. Urol. 74:563 (Oct.) 1955. (3) Bloom, J., and Richard- 
son, J, F.: J. Urol. 81:332 (Feb.) 1959, (4) Samellas, W.; Biel, L., 
Jr.; and Draper, J. W.: New York State J. Med. 59:2570 (July 1) 1959. 
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The fat meal in cholecystography 
is traditional for its efficacy in 
aiding disclosure of gallbladder 
anomalies, small stones, polyps, 
etc. 

However, modern require- 
ments call for detection, as well, 
of abnormalities of the biliary 
tree, 

NEO-CHOLEX, the highly-con- 
centrated vegetable fat emulsion 
accomplishes both results simul- 
taneously. 


SAMPLES ON 
REQUEST 


3, Cholecystogram 40 
minutes after NEO- 
CHOLEX administration. 


NEO-CHOLEX 


IN CHOLECYSTOGRAPHY 


the Modern, Rapidly Acting, Palatable, Concentrated Fat Meal 
Always Ready at Hand for Immediate Convenient Administration 






















$0 CC : 
Mulsion of 40% Pure Vegeta” 


"E 
FOU Mae cw 


HOLECYSTOGRAPHY 


Ca L 
Seriy alo, INC. Pharmaceuticot 


RATIO ne 
KE NAL SYNTHETICS 
W YORK IZ NY USA 


Within minutes after ingestion, 
delineation of the ducts (cystic, 
common and at times hepatic) is 
successfully accomplished with- 
out the hazards of intravenous 
injections. 

Neo-Cholex is palatable, re- 
quires no refrigeration. It also 
avoids the nuisance of a fatty 
breakfast with its attendant dis- 
advantages of bloating, nausea 
and aversion to such foods by 
many patients. 


1. Cholecystogram 
before NEO-CHOLEX 
administration. 


2, Cholecystogram 8 
minutes after NEO- 
CHOLEX administration. 


BEL L- C RAIG r IN C. 270 Lafayette Street, New York 12, New York 


in Canada: GILBERT & CO., LTD., Toronto, 4 
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for Neuroradiology and other special radiograph 
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for double contrast studies — 


* 
ES omn RESULTS LIKE THIS MAY BE OBTAINED ROUTINELY WITH BAROTRAST' 
N THE UNPARALLELED FLOW, COATING, AND WATER RETENTION 


PROPERTIES OF BAROTRAST ARE NOT AFFECTED BY MUCIN, ENZYMES OR CHANGE IN pH. I BECAUSE 





BAROTRAST' S UNIFORM, STABLE, FLEXIBLE COATING WILL NOT CRACK OR PEEL, IT ADHERES UNINTER. 
RUPTEDLY TO THE INTESTINAL MUCOSA, M AVAILABLE IN 25.LB. CARTONS FROM ALL RADIOLOGICAL 


SUPPLY HOUSES. COMPLETE PROFESSIONAL LITERATURE AVAILABLE. 














*A specially processed 
microparticle form 
of Barium sulfate U.S. P. 
developed and 
manutactured by: 





BARNES-HIND 
BARIUM PRODUCTS INC. 


895 KIFER ROAD 
SUNNYVALE, CALIFORNIA 





NEW | PHELAN PHASIC 
| DYE INJECTOR 


is ready to help you by demonstrating its su- 











perior quality and simplicity of construction. 
Use this piece for thirty days and convince 
yourself that it is the best value on the market 


today in a phasie dye injector. 


The component parts of the injector are: 

Á. Pressure regulator gauge. 

B. Momentary switch to energize solenoid valve. 
C. Solenoid switch operating on 115 V, 

D. Air cylinder— power source. 
E. 


Adjustment for graduating amount of media 
expressed. 


F. Micro switch to deenergize solonoid valve. 


G. Pilot light operating simultaneously with 
syringe. 


H. Syringe. 100 ce capacity furnished with unit. 
(50 ce capacity available at extra cost.) 


CO. gas recommended for use. Never use 


oxygen. 


The complete unit is adjustable for height on its vertical standard. Mounted on steel base 


with baked enamel finish—supported by four conductive castors. 


Price—$440.00, f.o.b. Minneapolis. Includes everything pictured with the exception 


of the pressure bottle. 


For further 


PHELAN MANUFACTURING CORP. 


information write 


or phone collect 2523 Minnehaha Avenue Minneapolis 4, Minnesota 
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u protects them... keeps them together 
lo permanent fling ... l 
with patient records... 


New Ansco-File provides a neat, efficient and convenient 
means of handling radiographs and patient records for diag- 
nostic routing and filing. Large pocket holds up to 25 radio- 
graphs, eliminating danger of scratching, finger-marking and 
soiling. Transparent half sleeve prevents misplacing of patient 
records and affords instant identification. 





Sturdy, stain-proof plastic construction with durable nylon 
stitched seams. Available in economical lots of 20 from your 
Ansco dealer. 


information, 
CO, A Division 
Aniline & Film 
m 
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Easier to clean... 
cost less...last longer! 


G-E glass-fiber tanks for x-ray processing 


JUST A MINUTE — that's all it takes 
to put, or keep, a G-E glass-fiber x-ray 
processing tank in tip-top condition. No 
need to spend time — and elbow grease — 
rubbing and polishing to remove dried 
chemicals or spots. 'The smooth, nonporous 
surface is immune to rust and corrosion. 
This tank won't warp or buckle from hot 
water. Basic cost is less than stainless steel 
... additional savings come from ‘‘pack- 
aged plumbing" which greatly reduces the 
cost of installation. 

All of these built-in benefits are available 
from G.E. in a wide selection of tank sizes 
and types. Your choice of insulated and 
noninsulated models, 30" and 48" lengths, 


with or without pass hood, single compart- 
ment in either size, two- and three-com- 
partment models in the 48" size. 


FULL LINE INCLUDES STAINLESS STEEL 


To give you the widest possible choice 
General Electric master and pass tanks are 
also available in durable stainless steel, 
See your G-E representative for the details. 
Or write X-Ray Department, General 
Electric Company, Milwaukee 1, Wiscon- 
sin, for Pub. 4-76. 
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T'S A SIMPLE STEP TO LOW COST 
SUPERVOLTAGE TELETHERAPY 


Enjoy the advantages of Cobalt 60 supervoltages, yet maintain 
your established clinic routine. 

In design and general operation, the Eldorado G is very 
similar to your familiar, conventional therapy units. Using the 
Eldorado G you and your staff will be immediately at home 
with supervoltage, Cobalt teletherapy 


HIGH CAPACITY— with a compac 
efficient sourcehead design, An option 
URANIUM insert provides for outpu 
up to 200 r per minute at 50 cm. SS] 


ELD SIZE AND SHAPE SELECTION. 
rapidly dialled with A.E.C.L. 
exclusive, EIGHT SIDE 


DIAPHRAGM. 


COMPLETE COLLIMATION CONTROL. 
Sasilv attached penumbra trimmi 
accessories provide well defined fiel. 
through a wide selection of treatme: 
distances in the medium and long, 
supervoltage equivalent ranges. 


FULL POSITIONIN 
FLEXIBILITY —using du 
plane head swivel f 
full range efficiency — 
set-up and treatment. 
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ANADA LIMITED 


COMMERCIAL PRODUCTS DIVISION è P.O. BOX 93, OTTAWA, CANADA 
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retrograde pyelography 
vasography 

operative cholangiography 


LABORATORIES * NEW YORK 18, N. Y. 
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The only one piece, inexpensive, completely disposable Barium Enema Bag 


in the market, 


THE WALKER "BE" BAG 


(BARIUM, ENEMA) 





HANDLE 





SELF SEALING ZIPPER 





|———— | 
| aS KU EE MIND. 
2000cc p——J B 
' NEMA TIP 
1500cc | 
2000cc BAG 
WITH GRADUATIONS 
B8 
| | 12" TUBING 


PAT. PEND. 


Completely disposable e inexpensive e nothing to assemble e Self sealing 
zipper enables technician to keep barium uniformly mixed by kneeding 


the bag e Bag is not o pen to air contamination. 


d WALKER INDUSTRIES 
|| Box 964 Evanston, Ill. 


Also available is the Walker “T&T” 72” long tubing with enema tip, completely disposable and inexpensive. 
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“Of particular value" in delicate radiography 


Excellent visualization, few or 
no toxie reactions, minimal 
movement or discomfort follow- 
ing injection—these are the fea- 
tures of Renografin in cerebral 
angiography. Similarly im- 
pressive results have been pro- 
duced by Renografin-60 and 
Renografin-76 in abdominal 
aortography"" and intra-osseous 
venography." Further, Reno- 
grafin is the medium of choice"* 
in pediatric arthrography. 


“Superior Contrast Media" 
In Intravenous Urography — 
In three large series, Renografin- 
60 and Renografin-76 produced 
diagnostic films in over 90% of 
patients of all ages. No serious 
or severe reaction occurred and 
minor side effects were remark- 
ably few." 


Kenogratin 


Squibb Diatrizoate Methylglucamine 








Supply: Renografin-76: Vials and ampuls of 20 cc. A 1 cc. ampul is supplied for sensitivity 
testing with the ampul package. 


Renografin-60: Vials and ampuls of 25 cc.; bottles of 100 cc. A 1 cc. ampul is supplied for 
sensitivity testing with the ampul package. Also available as Hospital Pack, cartons of 100 
ampuls (without sensitivity-testing ampuls), each containing 25 ce. 


For full information, see your Squibb Product Reference. 


References: (1) Dochner, G. A., and Brugger, G. E.: New York State J. Med. 
60:1022 (Dee. 15) 1960. (2) Gensini, G. G., and Ecker, A.: Radiology 75:885 
(Dec.) 1960. (3) Balkissoon, B.; Johnson, J. B.: Barber, J. B. ; and Greene, C. S: 
J.A.M.A, 169:676 (Feb. 14) 19859. (4) Agnew, C. H., and Cooley, R. N,: Texas 
State J. Med. 53:945 (Dec.) 1959, (5) Greenspan, R. H.; Bernstein, E. Fer and 
Loken, M. K.: Am. J. Roentgenol, 83:1034 (June) 1960, (6) Kruse, C. A.: West- 
ern J. Surg. 67:313 (Nov..Dec.) 1959. (7) Barnett, J. C., and Arcomano, J. P.: p um 
Radiology 73:245 (Aug.) 1959. (8) Ut, D. C., and Thompson, G. J.: Proc. Staff SQUIBB |; 

Meet. Mayo Clin. 33:75 (Feb. 19) 1958. (9) Orr, L. M.; Campbell, J, L.; and (n 
Thomley, M. W.: J.A.M.A. 169:1156 (March 14) 1959. (10) Mathews, P. W. Jre 
South. M. J. 52:170 (Feb.) 1959, 'Renografin ® is a Squibb trademark. 
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ORDERLY OR ORDERLY? 


Your technical personnel are too valuable to be wasted on nonessential duties. Let XSS put them back on the 
X-ray machines . . . full time. Our trained personnel thoroughly clean your tanks before they are filled, inserts 
are scrubbed; and worn plugs are replaced — AT NO ADDITIONAL CHARGE. All you pay for are the solutions 
of your choice: Ansco, DuPont. Kodak or the proven formulae compounded by each service organization. 


Call your local XSS office today ... 


CONNECTICUT 


Parker X-Ray Solution Service 
Hartford—JA 8-7114 
New Haven—SP 6-1567 


MASSACHUSETTS 


A. A. X-Ray Solutions 
Roxbury— Hl 5-5335 


MICHIGAN 

Albert-Acan X-Ray Solutions 
Detroit —FO 6-8100 
Flint.—SU 5-0808 


NEW YORK 


Albert-Acan X-Ray Solutions 
Woodside—RA 1-4300 


NEW JERSEY 


Albert-Acan X-Ray Solutions 
UN 3-6511 


OHIO 


Medical & Industrial X-Ray Services 
Cleveland—DI 1-8000 


or tonight. 


OHIO 


Marmer X-Ray Solutions 
Cincinnati, Dayton—L! 2-2800 


PENNSYLVANIA 


Albert-Acan X-Ray Solutions 
Pittsburgh-—EL 1-4345 


PENNSYLVANIA 


Astor X-Ray Solutions 
Philadelphia—DE 3-2000 
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PROTECTION AGAINST RADIATION: A 
Practical Handbook by John D. Abbatt, 
J. R. A. Lakey and D. J. Mathias. Provides in 
simple form the most important information, 
both basic and practical, which is necessary for 
the understanding and intelligent management of 
protection against ionizing radiations. 244 pp., 
48 il., $6.50 


THE PHYSICS OF RADIOLOGY (2nd 
Ed.) by Harold Elford Johns, Univ. of 
Toronto. “. . . recommended both as an intro- 
duction for students and as a reference work 
for specialists using ionizing radiations ther- 
apeutically.”-—-J.A.M.A. 788 pp., 469 il. (Amer. 


Lec. Radiation Therapy), $23.00 


RADIOPAQUE DIAGNOSTIC AGENTS by 
Peter F. Knoefel, Univ. of Louisville. An 
analysis of factors which lead to successful 
visualization of parts of the body by radiopaque 
diagnostic agents—including a critical compara- 
tive examination of compounds and an absolute 
evaluation of diagnostic procedures. 168 pp., 24 
il. (Amer. Lec. Pharmacology), $6.75 


SELECTED READINGS IN PATHOLOGY 
(2nd Ed.) by Esmond R. Long, Univ. of 
Pa. This historical volume is published with the 
hope that medical students will acquire perspec- 
tive on the evolution of today's science of pa- 
thology by contact with the original works of the 
masters who developed this basic medical dis- 
cipline. 316 pp., 25 il., $8.50 


xl 


NEW BOOKS FOR ROENTGENOLOGISTS 
Published in the First 6 Months of 1961 





RADIOACTIVITY IN MAN: Whole Body 
Counting and Effects of Internal Gamma 
Ray-emitting Radioisotopes. A Symposium 
held at the Vanderbilt Univ. School of 
Medicine. Edited by George R. Meneely 
(with 47 Expert Contributors). A compre- 
hensive presentation which takes into considera- 
tion implications of the radiological, medical, 
sociological, and legal problems arising from 
small and increasing burdens of radioactivity in 
human beings. 512 pp., 170 il., $16.50 


ROENTGENOLOGY OF INTRACRANIAL 
MENINGIOMAS by Sidney Traub, Univ. of 
Saskatchewan. Detailed encephalographic and 
angiographic descriptions, pertinent clinical and 
pathologic data, and an extensive list of refer- 
ences are included in this invaluable atlas. 260 
pp., 282 il., $14.00 


THE PATHOLOGY OF IONIZING RADIA- 
TION (A Carl V. Weller Lecture) by 
Shields Warren, Harvard Medical School. 
A concise monograph in which focus has been 
placed on the pathology of ionizing radiation in 


man and its relation to problems of the atomic 
age. 56 pp., 23 il., $3.00 


Send for our new 


1961-62 catalog 


CHARLES C THOMAS e PUBLISHER 
301-327 East Lawrence Avenue 
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PANCREATIC CARCINOMA AND ITS EARLY 
ROENTGENOLOGIC RECOGNITION* 


By JULIAN O. SALIK, M.D.1 


BALTIMORE, MARYLAND 


HE clinical diagnosis of malignant 

tumors of the pancreatico-ampullary 
area is often difficult and, because of their 
rapid growth, treatment in late stages 
quite unsatisfactory. Within the last sev- 
eral years a number of papers reported 
long term cures due to advances in opera- 
tive techniques and the proved feasibility of 
radical pancreatico-duodenectomy. These 
long term results refer to neoplasms lo- 
cated in the head of the pancreas and adja- 
cent duodeno-ampullary area since car- 
cinomas of the body and/or tail either 
produce early metastases or are usually too 
advanced to be amenable to a successful 
operation. Therefore, an early recognition 
of pancreatico-ampullary neoplasms can 
prove to be life-prolonging, particularly so 
in the clinically nonjaundiced patient. 
These tumors can often be diagnosed by 
roentgenologic means on routine upper 
gastrointestinal studies when other clinical 
characteristics are still too indistinct, and 
the radiologist can thus play an important 
role in their early recognition. According to 
various reports, a correct preoperative 
roentgenologic diagnosis is made in about 


30 per cent to 5o per cent of cases, includ- 
ing both the jaundiced and the non- 
jaundiced patients. In the jaundiced pa- 
tient, there is—to a great extent—a 
"built-in" diagnosis, and usually in these 
cases the roentgenologic changes are ob- 
vious. With increased alertness and atten- 
tion to the subtle, early roentgen signs, a 
correct preoperative diagnosis could per- 
haps be made in about 75 to 85 per cent of 
the cases, excluding tumors of the body 
and tail. In the latter location, 1t is difficult, 
if not impossible, by routine examination 
to detect the early roentgenologic signs of 
neoplasms. It should be emphasized that, 
although the roentgen manifestations might 
appear to be minor, the tumor may be 
found to be inoperable due to local exten- 
sion or metastases. The location of the 
carcinoma is more important than its size, 
and small tumors arising near the duodenal 
wall may produce early roentgen changes 
as well as compression of the common duct 
with accompanying jaundice. 

Excellent general reviews discussing the 
frequency, diagnostic criteria and the 
symptomatology of pancreatic neoplasms 


* From the Departments of Radiology, Sinai Hospital and Johns Hopkins Hospital, Baltimore, Maryland. l 
t Radiologist-in-Chief, Sinai Hospital. Associate Professor of Radiology, Johns Hopkins University Medical School. 
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were published by Berk,? Clifton,” Bank, 
Johnson and Kalser and Gullick. The 
roentgenologic findings were described in 
great detail by Case, Rendich e al,” 
Kline and Culver; Poppel,” Hodes e a/.,' 
and others. In this paper, an attempt is 
made to emphasize the need for careful ex- 
amination and familiarity with early, rather 
subtle, roentgenologic changes which could 
increase the preoperative diagnostic accu- 
racy. 


INCIDENCE AND LOCATION 


According to statistics, carcinoma of the 
pancreas accounts for 1 to 4 per cent of all 
cancers, and about 17 per cent of cancers 
arising in the stomach, liver, biliary ducts 
and pancreas (Frantz!?). It is said that 
carcinoma of the stomach occurs about 
four times as frequently as in the pancreas, 
but in our series this was not the case. 
During the years 1950 through 1959, 91 
cases of carcinoma of the pancreas and 224 
cases of carcinoma of the stomach were 
seen in our institution, corresponding to a 
ratio of 2.5:1. These neoplasms are more 
common 1n the male, the ratio being 2:1. 
They may occur in the younger age group, 
but the highest incidence is found between 
the ages of fifty to seventy. Carcinoma 
occurs 1n the head of the pancreas in about 
65 to 80 per cent of cases; it is far less 
common in the body and tail, but some- 
times it is difficult to establish the origin of 
the neoplasm as it might extend from the 
head into the body or involve the head 
and/or body and/or tail. Carcinoma 1s ob- 
served three times more frequently in the 
pancreas than in the papilla of Vater or the 
common duct. Tumors of the pancreatico- 
ampullary area can arise from any of the 
several structures which are located in 
close proximity: the head of the pancreas, 
the common bile duct, the ampulla and 
papilla of Vater, the duct of Wirsung and/ 
or Santorini, or the duodenal mucosa. A 
neoplasm arising in this area may envelop 
the surrounding structures to the extent 
that its exact origin is often obscured. As 
the long term cure rate of carcinoma of the 
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ampulla of Vater and duodenum is much 
more satisfactory than that for carcinoma 
of the head, it is important that a preopera- 
tive or operative distinction be made. 


LABORATORY DATA 


According to Cattell e a/.,° the majority 
of patients have elevated bilirubin values, 
ranging from 1.3 to 38 mg. per 100 cc; 
in £O per cent of their cases theserum 
bilirubin was below 10 mg. per 100 cc. and 
in 85 per cent below 20 mg. They stated 
that one should be hesitant with the diag- 
nosis of carcinoma when the bilirubin value 
is less than 3 mg. or greater than 35 mg. 
We found that in the nonjaundiced pa- 
tients the values were lower than 3 mg., 
but that, roentgenologically, changes were 
discernible which were compatible with 
the presence of a malignancy in the pan- 
creatico-ampullary area. Alkaline phos- 
phatase and cholesterol values are elevated, 
depending on the type of obstructive 
jaundice. In the beginning the values in 
flocculation tests are insignificant, but with 
recurrent cholangitis changes in floccula- 
tion values occur. Serum and urinary lipase 
and amylase may be elevated in patients 
when the pancreatic duct is blocked, but 
the values may be low if the obstruction 
has been prolonged with subsequent de- 
struction of the secreting pancreas. Also, 
an investigation of the duodenal contents 
for pancreatic enzymes, sodium  bicar- 
bonate, occult blood and for cytologic 
changes may be of value. 


PATHOLOGY AND SURGERY 


A malignant tumor in the pancreatico- 
ampullary area is usually a carcinoma and 
is rarely due to metastases, sarcoma, 
plasmocytoma, lymphosarcoma or Hodg- 
kin’s disease. Also, a malignant islet cell 
neoplasm (nesidioblastoma) or cystadeno- 
carcinoma may be found. Benign tumors 
are usually adenomas or cystadenomas, 
dermoid cysts, composite tumors, non- 
epithelial benign tumors, or benign islet cell 
tumors (Frantz!?). 

Fraser! reviewed 1,035 cases of obstruc- 
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tive jaundice caused by pancreatic lesions 
and found that 74 per cent were due to 
neoplasms; 7 per cent were diagnosed as 
malignant although only an inflammatory 
disease was present, and in 16 per cent of 
cases pancreatitis was diagnosed when a 
neoplasm was present. Bowden* has pointed 
out that at times, at the operating table, it 
is often difficult to differentiate cancer 
from chronic pancreatitis, and that one 
may encounter a disparity between the size 
of the gross tumefaction in the head and 
that of the neoplasm which may be very 
small but seems larger because it is sur 

rounded by a large inflammatory com. 
ponent. Biopsy is often avoided because of 
danger of pancreatitis, leakage, abscesses 
with fistula formation or peritonitis. Waugh 
and Gilbertson??! recorded the results of 
operations on 85 patients up to January t, 
1953. Forty-nine traced patients survived 
three years or more, the rate being 28.6 
per cent. Thirty-seven survived five years 
or more, the rate being 27 per cent. Nine- 
teen patients were operated upon for car- 
cinoma of the head and 3 lived five years or 
more, the survival rate being 15.8 per cent. 
Thirteen patients were operated upon for 
carcinoma of the ampulla and 5 lived five 
years, a rate of 38.4 per cent. Dennis and 
Varco? reported 2 patients with carcinoma 
of the head who survived six and nine 
years, and 3 with carcinoma of the ampulla 
who survived twelve, ten and nine years. 
Porter? reported 120 cases operated on be- 
tween 1948 and 1952 and 130 between 1953 
and 1957. In the first group 6 survived five 
years and 1o in the second. His patient's 
in general had carcinoma of the ampulla 
or duodenum. Millbourn?? in Sweden re- 
ported his experience with 15 patients and 
found that the average survival rate in 
carcinoma of the head of the pancreas was 
twenty-three months as of September, 
1958. Cattell e al. recorded 148 patients 
who survived pancreatico-duodenal resec- 
tion prior to February, 1958, and found 
that 1 out of 13 patients operated upon for 
carcinoma of the common bile duct was 
well. Fifty-five patients were operated 
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upon for carcinoma of the ampulla of 
Vater, and of these 12 (36.8 per cent) lived 
five or more years; 13 patients were oper- 
ated upon for carcinoma of the duodenum 


with 3 (37.5 per cent) surviving five years. 


Sixty-three patients were operated on for 
carcinoma of the head of the pancreas and 
of these 4 (9 per cent) survived for five 
years. Zintel eż 47?! reported 83 patients 
operated on for carcinoma of the pancre- 
atico-ampullary area; 6 of these survived 
five to eleven years. None of the survivors 
was of the group in which the process began 
as carcinoma of the pancreatic acini. 


SYMPTOMATOLOGY 


The clinical signs and symptoms can be 
divided into early and immediate pre- 
operative. 


I. Early Symptoms: 


A. Contrary to the widely held belief 
that painless jaundice is an early character- 
istic symptom, one of the earliest and most 
common complaints is pain which often 
precedes jaundice, and, in involvement of 
the body and tail, it may constitute the 
only symptom. The pain is usually not 
diagnostic, but three main types may be en- 
countered: (a) a persistent, dull mid-epi- 
gastric pain radiating to the lower back, (b) 
pain, colicky in nature, usually in the right 
upper quadrant, extending to the sub- 
scapular area, and (c) a paroxysmal pain in 
the mid-abdomen radiating to the anterior 
part of the chest and back. Sometimes 
these patients visit doctor after doctor, and 
are labelled as psychoneurotics. Occasion- 
ally, they develop emotional disturbances, 
characterized by depression and anxiety, 
which can probably be traced to a fruitless 
search for medical help. The nature of the 
pain, its extent and location depend on the 
site of the tumor and the presence of local 
or distant metastases. In a series of 88 pa- 
tients without jaundice, 1t was found that 
when the neoplasm involved the body 
and/or tail, the pain was generally on the 
left and in the back, while in tumors of the 
head the pain was usually on the right. In 
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carcinoma of the head, the pain 1s influ- 
enced by the activity of the upper gastro- 
intestinal tract and is aggravated by intake 
of food, with relief following passage of 
stool'or flatus. In involvement of the body 
and/or tail and, to a lesser extent, the 
head, relief from the pain can be obtained 
by a change in posture, as the pain seems to 
be more intense in horizontal position than 
in the upright or decubitus positions. 

B. Another consistent symptom is 
weight loss. Ín carcinoma of the head, 
weight loss is more marked than when the 
papilla of Vater is initially involved, for in 
the latter jaundice occurs at an earlier 
stage. Weakness, anorexia, nausea, flatu- 
lence and vomiting are found in these pa- 
tients. 

C. Patients may complain of increasing 
constipation (which, in the older age group, 
is difficult to evaluate) and also of sudden 
onset of unexplained diarrhea with bulky 
stools primarily due to undigested fat and 
protein. This unexplained steatorrhea can 
be found in about 22.2 per cent of cases. 

D. Gastrointestinal bleeding 1s noted in 
25 to 37 per cent of cases, mainly in lesions 
of the duodenum and of the ampulla of 
Vater. However, it can occur in carcinomas 
of the head when, apparently, the tumor 
erodes and bleeds into the duct of Wirsung 
and thence into the duodenum. 

E. Migrating thrombophlebitis, in our 
experience, was not a common occurrence, 
although the literature is replete with re- 
ports in this respect. 

F. Pancreatic carcinomas occur more 
often in diabetics, but an abnormal glucose 
tolerance curve is frequently found in the 
nondiabetic patient. 


Il. Immediate and 


Symptoms : 


Preoperative Signs 


i 

A. Jaundice, usually progressive. Berk,? 
in his series of 1,361 cases, found that 
jaundice occurred in 64.7 per cent at some 
time. In carcinomas arising in the head, 
81.3 per cent had jaundice, and in papillary 
neoplasms jaundice was present in all of the 
patients. Sometimes jaundice regresses 
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temporarily due to necrosis and sloughing 
of a polypoid tumor about the papilla of 
Vater. Generally, in carcinomas of the head 
pain precedes jaundice; in ampullary malig- 
nancy jaundice might precede pain. Pain- 
less jaundice is relatively rare, and has 
been reported to occur in 8.8 to 26.5 per 
cent of cases in different series. 

B. Pain, similar to that described in the 
early stage, but more relentless and severe. 

C. Rapid weight loss with anorexia, 
marked weakness and pronounced gastro- 
intestinal disturbances. 

D. A palpable gallbladder is present in 
about 27 per cent of cases; enlargement of 
the common duct is more frequently pres- 
ent than the Courvoisier gallbladder (this 
applies more aptly to the common duct). 

E. Enlarged liver (Schiff). 

F. Chills and fever. 


ROENTGEN EXAMINATION 


Over the past decade we have been inter- 
ested in the possibility of improving the 
accuracy in diagnosis of pancreatic car- 
cinomas by routine upper gastrointestinal 
examinations. Between January, 1950, and 
December, 1959, 91 cases of pancreatic 
carcinoma were operated upon or autopsied 
in our Institution. Sixty-four of these were 
examined in our department and 49 rec- 
ognized preoperatively; 47 were in the 
head, 10 in the head and body, 4 in the 
body, 2 in the tail and 1 in the entire pan- 
creas with a large tumefaction of the tail. 
The last 6 cases were not clinically jaun- 
diced. Eighteen of the carcinoma of the 
head cases were also not clinically jaun- 
diced when examined, and 6 of these were 
reported as roentgenologically negative. 
Therefore, in our entire series we have had 
a 77 per cent diagnostic accuracy, and in 
the nonjaundiced neoplasms of the head a 
68 per cent accuracy. The danger of false 
positive cases seems to be minimal, and we 
are still more concerned with under-read- 
ing rather than with over-reading. In our 
series, only I case was diagnosed as a ques- 
tionable small tumor in the head of the 
pancreas producing a pressure below the 
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upper duodenal knee, and at surgery no 
evidence of any pathologv was noted. In 2 
instances, the tumor was found to repre- 
sent pancreatitis and not a malignancy. 
Because of its anatomic location (Fig. 1), 
a careful conventional upper ¢ gastrointes- 
tinal series may disclose patholo ogic changes 
in the head. In our experience, spot roent- 
genograms of the duodenal sweep in the 
erect position are not too valuable because 
the filling of the loop is inconstant and 
often not adequate for diagnostic purposes. 
The most useful views are serialographs-- 
with or without the use of a pressure bal- 
loon—of the duodenum completely filled 
with barium and taken in the prone right 
anterior oblique position and prone hori- 
zontal position. Sometimes, the supine left 
posterior oblique position proves more use- 
ful (Wise and Johnston?*). This is due to 
the fact that in the latter view the duo- 
denal loop rests on the pancreas, and nodu- 
larities of the head may produce an imprint 





a Supra: 
» pancrestic 
7A Glands 


1. Drawing showing the pancreas and its rela- 
tion to surrounding structures. 
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ordered motor function, especially 





Fic: 


Roentgenograms showing normal duodenal 
D with fine feathery or shightiv coarser mucosal 


folds. 


on the duodenum, whereas in the prone 
right anterior oblique position the duo- 
denum tends to fall away from the pan- 
creas. However, it mav be difficult to ob- 
tain a satisfactory filling of the duodenal 
loop in the supine left posterior oblique 
position, and the prone views are usually 
quite adequate. 
The following early 
ings are of significance: 
Irregular contractions, occasionally 
m e spasticity of some segments of the 
duodenum. During fluoroscopy and on 
roentgenograms, a retroperistalsis and dis- 
of the 
mesial aspect of the secondo tud parts of 
the duodenum, are noted. i 


roentgenologic find- 


The normal AH- 
ing of the valvulae conniventes (Fig. 2) is 
present on the lateral aspect of the loop but 
altered or absent in some mesial segments 
of the duodenal sweep. 

The mucosal folds in these segments of 
the inner aspect of the duodenal loop dis- 
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Vic. 3. B.G., a sixty-five year old female, presented a history of jaundice of three weeks’ duration and an 8 
pound weight loss. She had no pain. Surgery revealed carcinoma of the head of the pancreas with meta- 
static lymph nodes and extension into the mesentery of the ileum. Roentgenograms show the brush-like 
folds on the lower inner duodenal aspect and the loss of plasticity. 
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Fic. 4. S.J.M., a forty-five year old male, presented a history of several episodes of pain and nausea during 
the past forty-six weeks, weight loss, and jaundice of two weeks’ duration. Roentgenograms show the two 
brush-like folds fixed in position at the proximal aspect of the medial second duodenum with flattening of 








the folds along this area. Autopsy revealed carcinoma of the head of the pancreas with carcinomatosis. 
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close changes in shape, width, height and these folds point constantly into diver 
direction. Their normal feathery appear- directions, as if Axed in this position by 
ance Is absent, they assume a brush-like flammatory or neoplastic changes (Fig 
or spike-like configuration (Fig. 3; 4; and 5, Zand 5). Sometimes, the filling of the d 
7 and B) and occasionally they are denum is rather fleeting in a thre 
fattened and widened (Fig. 6). Some of fashion, and an irregular skeleton 
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Fic. 6. R.S., a sixty-five year old female, presented a history of pain of five months’ duration, which in- 
creased in severity on lying down or bending. A mass was felt to the right of the midepigastric region. No 
Jaundice was present and liver function studies were negative. Surgery revealed an adenocarcinoma of the 


head of the pancreas with metastases to lymph nodes. Roentgenograms show the fixation and flattening of 


the folds in the lower half of the inner aspect of the second part of the duodenum, This case was not diag- 


nosed roentgenologically. 


pearance of thread.like mucosal folds is 
noted (Fig. 8). 

3. Individual folds may become mark- 
edly elongated, presenting a pseudodiver- 
ticulum of fistula- type formation (Fig. 9). 
This is probably due to fixation and later 
necrosis with ulceration produced by the 
tumor. 

4. Duodenal diverticula may be dis- 
placed or compressed by the mass (Fig. 10). 
If a large diverticulum or several diver- 
ticula are present, an investigation of the 
duodenal sweep is very difficult. 

5. In the presence of nodularities of the 
pancreas, indentations on the mesial border 
of We segments of the duodenal loop de- 
velop (Eig, tis Te 1504, v7 and Ds and T6, 
Aand B). 

6. With increase in the size of the mass, 
a concave pressure defect or a double con- 
tour of the inner half of the duodenal sweep 
is noticeable, especially when this area is 


compressed by a balloon (Fig. 16). The 
widened common duct produces a flatten- 
ing of the inner part of the duodenum 
immediately overlying it (Fig. 17). These 
double contours are also seen when pa- 
thology other than a pancreatico-ampullary 
carcinoma 1s m 


sr common rn io "n and D 
might occur, and especially in nonjaun- 
diced cases intravenous cholangiography 
may be helpful. Also, the lateral wall of the 
duodenum mav be compressed by an en- 
larged gallbladder. 

8. In the prone position, the second part 
of the duodenum is more rigid, drawn 
mesially, and overlies the bulb and/or 
antrum, as it is probably attached to the 
tumor (Fig. 20). 

9. Carcinoma of the papilla or ampulla 
of Vater is sometimes indistinguishable 
from one arising in the ad]acent structures. 
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bio 7. M. pn a sixty ye ar old fem: Ue, nu a d DEO) of od n of seven months’ dur Pa | e 


ae rev ae d Mn carcinoma of m Wir of Ps pancreas. (A) p m ma ae ds $, 
1957 show the large spike-like fold with loss of plasticity and the bd. like appearance of the mesial folds 
of the lower part of the second duodenum. The shallow indentation above the fold i is probably caused by 
the tumor. (8) Roentgenograms made November 11, 1957 show the rapid growth of the tumor. 


The mucosa is invaded and an irregular displacement of the duodenal bulb, antrum 
filling defect is pre esent (Fig. 21) or an in- or bodv of the stomach is best seen in the 
traluminal mass is noticea ble (Fig. 22) right lateral horizontal and left lateral 
to. With increase in the size of the erect positions (Sheinmel and Mednick’), 
tumor, the usually sought for and obvious and these views are most useful in involve- 
roentgen findings appear; namely, the in- ment of the body and/or tail. These tumors 
verted "3" sign (Fig. 2 23) (Frostberg??), of the body and/or tail often produce a 


which can also be present in pancreatitis, change in configuration and depression of 
pad (pressure) effect on the duodenum and the duodenoje] unal angle. coe diag- 
S 


antrum with, occasionally, considerable nostic methods like splenoportography and 
enlargement of the entire loop. Anterior pneumotomography (Moseley"), in our 
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lic. „a sixty year old male, had had a choleeystostomy for acute cholecystitis with cholelithiasis four 
months previously. There was no jaundice; alkaline phosphatase was 4.3. Surgery revealed an adenocar- 
cinoma of the head of the pancreas. Roentgenograms show loss of normal configuration of folds at the 
mesial lower half of the second and third parts of the duodenum. The folds are irritable, flattened in the 
third part and point in different directions. On most of the roentgenograms a scanty filling of the duodenum 
with a skeletonized appearance of the folds is present. This case was not reported as a pancreatic carcinoma. 




















Fic. 9. S. A, a seventy vear old male, presented a history of jaundice of six weeks’ duration, increasing consti- 
pation, an 8 pound weight loss and continuous left upper quadrant pain for the past several months. Sur- 
gery revealed carcinoma of the head and body of the pancreas with liver metastases. Roentgenograms show 
an irregular spike-like fold fixed in position at the junction of the second and third parts of the duodenum 
with loss of plasticity, irregularity and some flattening of the folds of the third part of the duodenum and 


pressure by a small mass above. 
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Fic. 10. J.E., a seventy vear old female, presented a history of epigastric pain, an 
months’ duration, a 34 pound weight loss since the onset of pain and increasing consti 
jaundiced. An irregular mass was felt in the right upper quadrant. Surgery rev | 
cinoma of the head of the pancreas. Roentgenograms show numerous diverticula, disp 
anteriorly and a triangular fold fixed in position at the junction of the seconc 
denum. The upper part of the duodenal swe 
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Fic. 11. McC.H., a fifty year old male, presented a history of severe right upper quadrant colicky pain w 


some weight loss of one and one-half months’ duration. Subsequently, he developed Jaundice. Surgery 
vealed carcinoma of the head of the pancreas. Roentgenograms show the shallow pressure 
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an enlarged common duct is also visualized. 


defect caused 
a mass and the change in configuration of the folds. A shallow indentation in the post-bulbar area due 
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Vic. 12. S.L, an eighty-nine year old male, presented a history of a 12 pound weight loss, anorexia and full- 
ness. Six weeks previously the patient developed jaundice which later subsided and then reappeared. Sur- 
gery revealed carcinoma of the head of the pancreas with a markedly enlarged head (10 X 7 cm. in diameter). 
Roentgenograms show irregularities of the folds at the inner aspect of the junction of the second and third 
parts of the duodenum with a change of direction and shallow filling defects. 


opinion, disclose tumors in this category 
when the disease is appreciably advanced. 
Whenever there is a solitary or concomi- 
tant involvement of the head, and in a vast 
majority this is the case, a routine exami- 
nation will disclose changes on the inner 
aspect of the loop without need for more 
time consuming diagnostic procedures (lig. 
24 and 25). The various stages in develop- 
ment of pancreatic carcinomas and their 
roentgenologic manifestations are shown on 
the drawings in Figure 26. 


DIFFERENTIAL DIAGNOSIS 


In the differential diagnosis, other path- 


ologic processes occurring in the head ot 
the pancreas, duodenum, extrahepatic bil- 
lary tree and gallbladder or adjacent 
lymph nodes should be considered. 

I. Pancreas. A. The most frequent diag- 
nostic problem is caused by pancreatitis 
which might produce a ditfuse enlargement 
of the head, with compression of the inner 
second and sometimes third parts (Fig. 27), 
or localized nodularities with correspond- 
ing pressure defects of the duodenum (Fig. 
28). Usually, these defects are smooth and 
the mucosal pattern does not disclose 
changes noted in pancreatic carcinomas 
(Fig. 29, .4-C). Pancreatitis may compress 





Fic. 15. D.A., a sixty-nine year old diabetic, presented a history of a sudden onset of diarrhea and jaundice 
of two weeks' duration. During the previous two vears, the patient had three episodes of melena, but no 
pain. Surgery revealed carcinoma of the head of the pancreas. Roentgenograms show the pseudodiverticu- 
lum (?) and irregularities of the inner aspect of the second and third parts of the duodenum with pressure 


defects and fixation of folds. 
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Fic. 14, H.B., 


a fifty-seven vear old female, presented a history of abdominal cramps and nausea of a few 


years’ darren: which three months prev: um increased in severity and were accompanied by a feeling 
of weakness, Pipe and e jaundice. Surgery revealed carcinoma, the size of a small plum, 
located near the upper knee of the duodenum. T a pus was Te diis "due i mant a d two and one- 


half vears later because of metastases. G 


negative. (5) Gastrointestinal roentgenograms M e 


d "x i 97 pes à mass dus the upper 


knee of the duodenum. A striking difference between 4 and B is evident upon comparison. 


the common duct and cause Jaundice; an en- 
larged gallbladder mav press on the lateral 
border of the duodenum, a hnding which 
Is also noted in the presence of carcinomas 
of the head of the pancreas (Fig. 30). 
Occasionally, it 1s impossible to make a 
roentgenologic distinction, and the clinical 
history, signs and symptoms should then 
be the deciding factors. A swelling of the 
papilla which is seen in relapsing pancrea- 
titis (papillary sign—Poppel?) and pos- 
sible subsequent dev elopment of pressure 
defects should not be mistaken for the pres- 
ence of a malignancy. 

B. The head of the pancreas may be the 
site of rare malignant neoplasms, metas- 
tases, various cysts (Fig. 31) or benign 
tumors. If these lesions are small enough to 
produce early changes on the inner aspect 
of the duodenal sweep, a differentiation 
from carcinoma manifested by similar 


changes might be difficult. Usually benign 
masses produce smooth defects without 
any involvement of the mucosa (Fig. 32), 
whereas metastases produce 4 roentgen- 
ologic pattern which is impossible to dis- 
tinguish from one caused by a carcinoma of 
the head of the p pancreas (Fig. 33). 

C. An annular pancreas produces a 
quite characteristic pattern of obstruction. 

II. Duodenum. A. Malignant lesions of 
the duodenum are usually adenocarcinomas 
of the scirrhous or papillary tvpe. The 
scirrhous lesion infiltrates, destrovs the 
mucosa with subsequent rigidity of the 

wall, shelf-like defects or constriction of the 
lumen (Fig. 34), and the papillary tumors 
are intraluminal producing filling defects. 
Involvement of the duodenum by lympho- 
sarcoma or Hodgkin's disease (Fig. 35) dis- 
torts the mucosal pattern, produces a 
diffuse irregular narrowing of its lumen or a 
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Fic. 15. W.A., a fifty-eight year old male, presented a history of pain in the abdomen, chest and increasing 
constipation of four months’ duration. There was no jaundice, Surgery revealed carcinoma of the head of 
the pancreas. (4) Roentgenograms show the pressure defect caused by a mass in the post-bulbar area, 
with the folds flattened, fixed and invaded. This type of pressure defect, without involvement of the folds, 
is also seen in cases of pancreatitis. There is also slight irregularity and fixation of the folds of the distal 
third part of the duodenum. (B) Spot roentgenograms in the erect position. Although the findings may be 
discernible on the lower roentgenograms taken in a more oblique position, they cannot be visualized on the 


upper roentgenograms. 














Pancreatic Carcinoma b 
hic. 16. HLE., an eighty-eight year old female, presented a history of Jaundice of two weeks’ duration, exten- 





ss of appetite of two months! duration. Surgery revealed carcinoma of the head of 
triangular fold projecting mesially and upwards from the lower 





sive weight loss and lc 
the pancreas. Roentgenograms show th 














second duodenal segment and the double contour on pressure studies. Also demonstrated is i Da 
pencil-shaped indentation caused by an enlarged common duct and diverticulum with its wall facing the 





elongated fold slightly compressed. 


bag-like appearance when the muscle coat 
has been replaced by the malignant growth. 

B. Post-bulbar ulcers occur probably 
more often than is realized, and sometimes 
they are responsible for secondary pan- 
creatitis. A spastic incisura on the wall 
opposite the ulcer crater is usually present, 
and this segment of the duodenum is 
spastic and irritable with coarse mucosal 
folds. If the ulcer crater is visible, then the 
diagnostic problem is simplified, but occ 


sionally only an area of irritability and 
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spasticity of the mesial and also lateral 














, a sixty-three year old female, pre- 
sented a history of nausea of three weeks! duration 
and jaundice of one week's duration. Surgery re- 
vealed carcinoma of the common duct. Roent- 
genograms show the double contour of the upper 
inner duodenum with irregular folds. 
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ear old male, presented a history of jaundice of five months’ duration. He had no 
d a carcinoma, about 2 cm. in size, of the 
' pressure defect and fixation of 
avery large common duct. 





. B.P., an eighty-y 


pain but grew progressively weaker and anorexic. Surgery reveale 


iw? 


head of the pancreas or ampulla of Vater. Roentgenograms show the shallow 
the folds in the papillary area, also the deep post-bulbar indentation produced by 


z 
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lig. 19. R.A., a fifty-seven vear old male, presented a history of jaundice and weakness of five weeks’ dura- 
tion. During the previous two weeks, he experienced an 8 pound weight loss. At another hospital a diag- 
nosis of infectious hepatitis was made. Surgery revealed a carcinoma of the head of the pancreas. Roent- 
genograms show the flattening of the folds of the mesial lower second duodenum with a shallow indentation 
produced by the mass and marked spreading and ironing of the post-bulbar area caused by the enlarged 


common duct. 
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Fic. 20, M.E., a sixty-six year old male, presented a history of first experiencing intermittent epigastric dis- 
comfort three months previously. This became continuous, accompanied by a sensation of fullness, He also 
developed superficial phlebitis of both lower extremities. No jaundice was noted and no masses were felt. 


Surgery revealed carcinoma of the head of the pancreas. Roentgenograms show the double contour on the 


inner aspect of the duodenum with some irregularity of the folds at the lower inner aspect of its second 
part. In the prone position the mesial direction of the second part of the duodenum is demonstrated. 


Fic. 21. SL., a forty-three vear old male, presented 
a history of ulcerative colitis at the age of seven- 
teen. At the age of twenty-two, an ileostomy was 
performed and at the age of thirty-seven it was 
closed. In mid-June, 19:8, he developed anorexia, 
progressive Jaundice and by August had lost 19 
pounds of weight. Surgery revealed tumor in the 
region of the papilla and the head of the pancreas. 
A radical pancreatico-duodenectomy was per- 
formed. Microscopic examination showed colloid 
carcinoma of the end of the pancreatic duct in the 
region of the papilla of Vater. Roentgenogram 
demonstrates the large irregular filling defect in 
the region of the papilla with some changes in the 
folds. (Courtesy of the Department of Radiology, 
Johns Hopkins Hospital and Medical School.) 
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Fic. 22. T.A. a forty-seven vear old male, presented 
a history of jaundice and fatigue of ten days’ 
duration. Surgery revealed a polypoid adeno- 
carcinoma of the ampulla of Vater with involve- 

ment of the common bile duct. 
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walls of the involved segment of the duo- 
denum may be noticeable (Fig. 36). Later, 
this area may become narrowed due to 


fibrosis (Fig. 37). Patients with these 
esions have a marked tendency to bleed 
as apparently the ulcer is often located 
near the pancreatico-duodenal artery which 


it erodes. Regional enteritis (Berk, Mc- 
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"here was no jaundice. Surgery revealed a carcinoma of the entire pancreas, inv 
fundus of the stomach. Roentgenograms show the irregularity with fixation of the folds on the inner aspect 
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Vic. 23. This sixtv-one vear old male presented a 


history of marked weight loss during the previous 
five months and jaundice of two weeks’ duration 
with bloating and fullness. Surgery revealed a 
carcinoma of the head of the pancreas with liver 


metastases. Roentgenograms show the inverted 3 
(Frostberg) sign. 
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38) of the 
duodenum have been described, but ar 
ure, Usually both borders of the duo- 
denum are involved and some segments 


Garity!*) and tuberculosis (Fig. 3 














irregularly stenosed, with skip areas anc 
string signs. 

-. Benign tumors of the duodenum 
might be due to a leiomyoma (Fig. 39), 


adenoma, fibroma, hipoma, hemangioma or 
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“six year old male, presented a history of sharp mid-thoracic pain radiating across the 
five months’ duration, increasing constipation of two months’ duration, anorexia and 
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ading the adjacent 


of the second duodenum and the presence of a mass on the medial aspect of the fundus. 
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lic. 24. H.E., a sixty-four vear old male, presented a history of diarrhea, a 12 pound 
ten days’ duration and dull, aching pain in the 
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ous SIX years and was known to be 
vealed 


' epigastrium. He had been a heavy drinker until 


| firm mass was felt in the left upper quadrant. $ 





a diabetic. 
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à Carcinoma of the 





> head and body of the pancreas. Roentgenograms show the irregularity, fixation 


| 











of folds on the inner aspect of the duodenum and marked irritability of the folds with a skeletomzed ap- 
pearance. The pressure roentgenograms show the antrum to be compressed bv the neoplasm. This was alse 


noted in lateral views. 
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QUSHALLOW COMPRESSION BELOW 


SMALL CA. WITH LOSS OF PLASTICITY THE UPPER KNEE. CA. OF THE HEAD OR PAPILLA OF 
OF FOLOS, HAIR-LIKÉ PROJECTIONS b-LARGE TRIANGULAR FOLD AND — . VATER WITH ENLARGEMENT OF 
ANO FLATTENING, CHANGE OF CONFIGURATION OF COMMON DUCT, POSTBULBAR 
FOLDS. COMPRESSION AND DOUBLE CONTOUR 





INVERTED "5" SIGN LFROSTBERG) PRONE VIEW SHOWING THE MESIAL 
DOUBLE CONTOUR AND CHANGES SEEN IN CARCINOMA OR PANCREA: DEVIATION OF 2ND PART OF 
IN CONFIGURATION OF FOLDS. 2e DUBDENUM: 





EXTENSIVE NEOPLASM OF THE NEOPLASM OF THE HÉADAND BODY MEOPLASM OF THE HEAD AND 
"EAD WITH PAD (PRESSURE) WiTH COMPRESSION OF THE A&00Y WITH AN ULCER OF EITHER 
EFFECT AND. ENLARGEMENT -OF LESSER CURVATURE SIDE OFTHE TNE PULA OE ne 


LOOP. BULB AND ANTRUM 





COMPRESSION -OF THE BULB, 


i ANTRUM, AND / OR LESSER CA.OF TAIL WHICH MIGHT COMPRESS 
ND: poise kds S THE CURVATURE SIDE OF THE STOMACH OR INVADE THE STOMACH INTHE 
AUDUS NUM j WITH A FORWARD DISPLACEMENT REGION OF THE FUNDUS OR BODY, 


ON LATERAL VIEW. 


Fic. 26. Drawings showing the different stages in development and 
roentgenologic manifestations of pancreatic carcinoma. 


Jury, 


1961 
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hig. 27. Ch. M., a twenty-three vear old female, presented a history of abdominal pain and vomiting of onc 
and one-half days’ duration. At the age of seventeen she began to have sharp mid-epigastric pain radiating 


to the back. The clinical diagnosis was pancreatitis. 


aberrant pancreas. These are usually 
smooth and produce a discrete filling defect 
without involvement of the mucosa. 

D. A stone lodged within the ampulla 
of Vater may produce a filling defect with 
concomitant jaundice (Fig. 40). Ascaris 
lumbricoides if nestled in the duodenum 


may show as a filling defect, but none of 


these roentgen findings could be mistaken 
for lesions caused by a pancreatico-ampul- 
lary neoplasm. Intramural hematomas 
have a distinctive pattern (Felson and 
Levin"). In the presence of adhesions of the 
second and third parts, irregularities of the 
involved duodenal wall may be noticeable 
(Ochsner). 

IH. Extrahepatic biliary tract and gall- 
bladder neoplasms, M of sufficient size, usu- 


ally compress the lesser curvature side of 
the antrum and upper knee and/or de- 
scending lateral segment of the duodenum 
(Fig. 41). Rarely, a large sized tumor of the 
gallbladder produces a lateral displacement 
of the descending duodenum that is indis- 
tinguishable from a pancreatic carcinoma 
(MeConne I's). Choledochal vsta 
produce a large pressure defect on the duo- 
denal loop with displacement and also com- 
pression of the antrum (Liebner'’). 

IV. Primary tumors of the liver us SUME 
present no diagnostic problem except that 
occasionally pancreatic carcinomas may be 
responsible for large metastases in the 
liver, or, conversely, liver tumors mas 
metastasize to peripancreatic lymph ie 
and the picture becomes complicated. 


mav 





Fic. 28. G.Dm., a thirty-nine year old'male, presented a history of intermittent abdominal pain of five years’ 
duration which had recently become severe. The pain started in the left upper quadrant and radiated to 
the shoulder. The clinical diagnosis was pancreatitis. The roentgenologic pattern of tuberculosis in these 
cases is sometimes indistinguishable from that of pancreatic carcinoma. 
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Euvly carcinoma 








Moderately 
-advanced 
carcinoma 


Fic. 29. Drawings show the differential diagnostic 
patterns of pancreatitis (Z) and pancreatic carci- 


noma (P and C). 


V. Retroperitoneal masses or nodular in- 
volvement may occur in primary new 
growth (sarcoma, ly mphoblastoma), metas- 
tases or inflammatory processes like tuber- 
culosis or infectious mononucleosis. These 
retroperitoneal masses at the pancreatic 
level might produce large pressure defects 
on the inner aspect of the duodenal loop, or, 
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Jury, 1961 


Fic. 30. S.H., a thirty-one year old female, presented 
a history of sharp right upper quadrant pain of 
nine days’ duration. Surgery revealed chronic 
cholecystitis and cholelithiasis with chronic 
pancreatitis. 


if nodular involvement is present, multiple 
scalloped indentations (Poppel?). Usually, 
different surfaces of the duodenum are in- 
volved, and the uninvolved area may be 
completely normal. These masses can be 
detected on lateral views. In the right prone 





Fic. 31. K.L., a nineteen year old male, presented a history of sharp abdominal pain of eighteen hours’ dura- 
tion and occasional “spasm” of the stomach. Surgery revealed a pancreatic cyst with necrotizing pan- 
creatitis. Roentgenograms show a fist-sized mass in the head of the pancreas. 
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Fic. 32. G.B. presented a history of headache and deep sleep with stertorous respirations. On admission the 
4 
it 


blood sugar was $7 mg. per cent; after twenty-four hours of fasting 
3 5 

an islet cell adenoma of the head of the pancreas. Roenteenobrams show the compression of the | 

aspect of the duodenum below the papillary segment. 


anterior oblique position they may imitate 
tumors of the head of the pancreas, and 
the differential diagnosis becomes difficult 
(Fig. 42). 

V]. A large aneurysm of the anterior wall 
of the abdominal aorta or a hemorrhage 
around the head of the pancreas due to a 
perforation of a vessel may produce a pres- 
sure defect p the inner aspect of the sweep 
(Fig. 43). Also, Jipomatosis around the 
head of aS pancreas may produce an en- 
largement of the duodenal loop. 


CONCLUSION 


With recent advances in pancreatico- 
duodenal surgery an improvement in the 
long term cure rate in cases of pancreatico- 


, it was 40 mg. per cent. Surgery reveal 


pner 


ampullary carcinoma is possible, and, 
therefore, an early diagnosis is of great im- 
portance. 

In the initial stages of the disease the 
clinical history might not be too distinc- 
tive, but some of the symptoms are highly 
significant and should arouse the suspicion 
of the radiologist. 

. Early changes on the inner aspect of 
the duodenal loop can often be detected if a 
careful examination of this area is con- 
ducted, and, thus, a high rate of preopera- 
tive diagnostic accuracy can be obtained bs 
roentgenologic procedures. 


Department of Radiology 
Sinai Hospital 
Baltimore 15, Maryland 





Fic. 53. D.H., a sixty-eight year old male, presented a history of a melanocarcinoma of the scalp with 


metastases to the cervical lymph nodes three years previously ' and nausea and a 7 pound weight loss of : 
id monts duration. Pus rev ealed metastatic du un une ud Jungs, pancreas 


of e inner Aspect uoi T Aide o. 
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Fic. 35. R.D., a forty-three year old male, presented 
a history of dull abdominal pain, especially in the 
right lower quadrant, of eight weeks’ duration, 
with nausea and vomiting and a 32 pound weight 
loss. Surgery revealed 6 large tumor masses, one 
in the ileocecal area and $ along the course of the 
small intestine with enlarged Ivmph nodes along 
the duodenum and intestine. The diagnosis was 
Iymphoblastoma. Roentgenogram shows the ir- 
regular narrowing of the entire duodenum; the 
fourth segment seems to contain a polypoid mass. 
(Courtesy of the Department of Radiology of the 
Johns Hopkins Hospital and Medical School.) 


Fic. 34. W.J., a sixty-nine year old white male, pre- 
sented a history of sharp right upper quadrant pain 
of four months’ duration with constipation for 
several months. Surgery revealed a fungating 
carcinoma of the lower second and third parts of 
the duodenum. Roentgenograms show complete 
destruction of the mucosa, filling defects, rigidity 
and a narrowed lumen. 





lac. 56. D.B., a forty-two year old male, presented a history of persistent epigastric pain and occasional 
melena. Gastrointestinal series prior to admission were reported as negative. Surgery revealed an ulcer 
of the second part of the duodenum. Roentgenograms show the marked irritability and slight narrowing of 
the upper half of the second part of the duodenum. 
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iG. 37. Roentgenogram shows the constricted post- Fic. 38. J.A., a seventeen year old female, presented 
bulbar area and the double contour caused by the a history of nine hospital admissions for tubercu- 
enlarged head of the pancreas. In this case surgery losis. The clinical diagnosis was tuberculous en- 
aled ulcer and pancreatitis. teritis and peritonitis with fistulous tracts between 
the stomach and small intestine. (Courtesy of the 
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P.D., a sixty year old male, presented a history of vague abdominal pain of four years’ duratior 
and a slightly tender epigastrium. Surgery revealed a tumor, 3 cm. in diameter, in the ampullary 
the duodenum. The pathologic report was leiomyoma. 
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Julian Q. $ 








year old male, pre- 
sented a history of abdominal pain of three 
months' duration and recurrent jaundice. Surgery 
revealed an oval stone in the papilla with the 
common duct markedly dilated. Roentgenograms 
show a defect-lhike pattern in th 
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duration. Surgery revealed a carcinoma of the gall- 


bladder. Roentgenograms show the f 














compression of 
the lateral aspect of the duodenum. 
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Fic. 43. M.E., a seventy-six vear old male, was ad- 
mitted as an emergency patient with sharp lam- 
inating pain in the left upper quadrant. He died 
twelve days later. At autopsy a mass of clotted 
blood surrounded the head of the pancreas and the 
second part of the duodenum, a result of perfora- 
tion of the superior mesenteric artery. Roentgeno- 
gram shows the compression of the duodenum. 
During fluoroscopy the obstruction of the second 
duodenum was quite impressive. 
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VISCERAL “AIR LUMENOGRAM'" 


By S. MARTIN BRONSON, M.D.,* and SIMON KRANTZ, M.D.t 


ATLANTA, GEORGIA 


A ier study of the radiolucent 
visceral air shadows on the plain 
roentgenogram or other roentgenograms of 
the abdomen will occasionally reveal or- 
ganic lesions of the gastrointestinal tract. 
This paper reports 9 cases in which signs 
suggestive of gastric peptic ulcer disease, 
gangrenous appendicitis, and neoplasm of 
the stomach and colon were evident on the 
plain roentgenograms of the abdomen. The 
significant changes were seen retrospec- 
tively except in 3 cases—a gastric lym- 
phoma (Case v), a gangrenous appendicitis 
(Case Iv), and a gastric ulcer (Case 1). 
However, with more careful examination of 
the roentgenograms, the diagnosis might 
have been suggested by the preliminary 
and ancillary abdominal studies (e.g., the 
cholecystograms, excretory urograms, etc.). 
We have not attempted to determine from 
our material the percentage of cases in 
which such findings will be visualized on 
the plain roentgenogram of the abdomen; 
it is obvious that it would be extremely dif- 
ficult to obtain such figures. 

The visceral gas pattern or outline is 
routinely studied in those cases presenting 
clinical evidence of intestinal obstruction, 
perforation of a viscus, or an intra-abdom- 
inal mass. Roentgenograms obtained inci- 
dent to the study of the urinary collecting 
system, the lumbosacral spine, etc. usually 
are not adequately scrutinized for the in- 
testinal gas pattern. 

As early as 1917, Carman and Miller! 
noted variations in the size or the con- 
figuration of the stomach fundus gas bub- 
ble. They pointed out that the normally 
regular and symmetric outline of the gas 
bubble might be broken by a splenic or 
hepatic tumor. They also noted that an 
intrinsic tumor, involving the cardia and, 


usually, the lesser curvature side, pro- 
duced an opaque deformity in this aspect 
of the gastric bubble. Kirklin‘ later stressed 
the importance of this manifestation and, 
in an analysis of 68 cases of tumor of the 
cardia of the stomach, he noted that a mass 
projecting into, or producing a defect in, 
the gas bubble was seen on routine chest 
roentgenograms in about 50 per cent of the 
cases. 

The stomach gas bubble normally pre- 
sents a hemispheric radiolucent outline 
below the left hemidiaphragm. A polypoid 
new growth projecting into the lumen of 
the stomach will produce a deformity of 
this gas bubble. 

We are presenting 9 cases in which there 
was a consistent and persistent distortion 
of the configuration of a gas filled viscus on 
two or more roentgenograms, and have 
designated the term “air lumenogram" as 
a descriptive label for such visceral changes 
observed on the plain abdominal roent- 
genograms. These cases are submitted to 
stimulate a wider interest in the closer 
evaluation of the abdominal gas pattern. 


GASTRIC PEPTIC ULCER 


In 3 cases of peptic ulcer disease, the 
ulcer was clearly outlined by air on a plain 
roentgenogram of the abdomen. The lesions 
measured from 1.4 to 3.0 cm. in their 
greatest diameter, and were proven by 
surgical exploration. 

In Case 1 (Fig. 1, 4 and B), the ulcer 
was visualized on a plain roentgenogram of 
the abdomen obtained eight days prior to 
performing an upper gastrointestinal series. 
In Case nu (Fig. 2, 4 and B), the “air 
lumenogram" of the ulcer was visualized 
on a roentgenogram made one month fol- 
lowing the upper gastrointestinal studies. 


* Present address: S. Martin Bronson, M.D., Department of Radiology, Carter County Memorial Hospital, Elizabethton, Ten. 
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Medicine, Atlanta, Georgia, 
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Fic. 1. Case 1. (4) The large gastric ulcer niche 
(arrow) on the lesser curvature is sharply de- 
lineated, outlined by air. Even the meniscus of 
mucosal thickening can be discerned. The patient, 
a forty-two vear old male alcoholic, admitted 
February 21, 1957, was referred from the emer- 
gency room in an intoxicated condition and with 
a history of gastrointestinal bleeding for several 
hours. This roentgenogram was obtained subse- 
quent to the upper gastrointestinal series. (Cour- 
tesy of Dr. Marvin Silverstein, Atlanta, Georgia. ) 
( B) Upper gastrointestinal roentgenogram reveals 
a large, penetrating, peptic gastric ulcer (arrow) 
and a duodenal ulcer (the latter better demon- 
strated on other roentgenograms). Surgery sub- 
stantiated the roentgen findings. 


In Case ru (Fig. 3, .7, B and C), the ulcer 
was visualized on a barium enema roent- 
genogram made seven days subsequent to 
an upper gastrointestinal series. 

The configuration of the air shadow of 
the ulcer and its position, as observed in 
these cases, are believed to be sufficiently 
characteristic for at least a presumptive 
diagnosis. 


GANGRENOUS APPENDICITIS 


Fischer? recently presented. 1 case of a 
dilated, fixed, gas filled appendix with an 
air Auid level indicative of a gangrenous, 
nonperforated appendix. It has been well 
documented that the normal appendix may 
contain air only intermittentlv.? A non- 





Vic. 3. Case mt. (4) Upper gastrointestinal roentgenogram, February 18, 1959. The recurrent ulcer of the 
cO curvature is 1n precisely the same location as the gastric ulcer seen in 1956. On surgical exploration, 
i ae cm. Hed nign a Hd was rad. on b REL curvature. (B) Barium enema study, February 25, 
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a gastric ur of fie lesser cur o. 10 mm. in eae wick: with SA o Pa MEGER, Wo bu 
ing roentgenographically. Six months prior to the above upper gastrointestinal studies, he experienced recurrence of 
severe abdominal pain, frequent vomiting, and a thirty pound weight loss. 
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Mav 25, 1959, demonstrates a large ule 


is also observed on two previous gastrointestinal examinations v 
ssion, June 26, 1959 
loric ulcer, shows an ulcer 
crater of the pylorus outlined by air (arrow). Surgical exploration revealed a 1.4 em. by 0.2 em. deep | 
pyloric ulcer along the lesser curvature of the stomach. There was no c | 


widence of neoplasm on pathologic 
xamination, (Courtesy of Dr. Joseph Chang, Emory University Hospital, . 
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the oral administration of barium. (5) Roentgenogram, taken on readmi 
gery was proposed for partial obstruction and intractable pain secondary to py 
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l'16. 4. Case IV. (4) F 
pendix is well visualized. (B) Line drawing of A. 
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lat roentgenogram of the abdomen, January 3, 1959. Air outlining the lumen of the ap. 


The patient, a thirty-two vear old white male and a diabetic for thirteen years, had onset of abdominal pain three 
days prior to iu eat os s ud vues mu te eben over the pene oe b ads on ven a ie ap- 


cent, POOR qe mass ising eee rM he e A a aa a C ulum of pue api pe oe reve: led aero- 


bacteria and numerous gram positive spores; the types were not determined on subsequent cultures, 


pathologic appendix in the un i area 
or in the presence of distention of the right 
colon, as in paralytic ileus, may contain 
gas without a fluid level. 

Case iv, a thirty-two year old white 
diabetic ile. had a gangrenous, perforated 
appendicitis. The appendiceal lumen on the 
flat roentgenogram of the abdomen was 
sharply outlined by air (Fig. 4, 4 and B). 
Unfortunately, an upright roentgenogram 
of the abdomen was not obtained so that 
the presence or absence of fluid and the 
degree of immobility of the appendix was 
not roentgenographicall y determined. Sur- 
gical exploration on the same dav as the 
roentgen examination revealed a purulent, 
gangrenous, perforated appendix, adherent 
to an adjacent inflammatory mass. This 
would indicate that the air filled appendix 


can be seen in gangrenous appendicitis, 
even though perforation may have taken 
place. 


NEOPLASM OF 


THE STOMACH 


's disease involving the 

aa ic e [oo esophagus with 
invasion of the left hemidiaphragm showed 
a deformity of the cardia with a mass 
projecting into the stomach air bubble 
(Case v, Fig. 5, Æ and B). This was clearly 
visualized on the posteroanterior chest 
roentgenogram. The deformity was sub- 
stantiated by an upper gastrointestinal 
series and by surgical exploration. 

In another instance (Case vi, Fig. 6, Æ, 
B and C), an excretory aroetan raeed 
a persistent abnormal deformity of the 
stomach outlined by air; this lesion was 
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who had a history of weight loss, shows 


Jpper gastrointestinal roentgenogram, February 12, 1959, of a fifty year old white maie 
an extensive organic lesion (arrows) involving the cardia and 


f^ 


fundus of the stomach and extending above the diaphragm to involve the distal esophagus. Surgical ex- 


ploration revealed Hodgkin's disease of the stomach and distal esophagus with invasion of a A ae 
(B) Posteroanterior chest roentgenogram, February 6, 1959, shows the neoplasm deformi 


Eee 


x the car 


and fundus of the stomach, with air outlining the inferior margin of the tumor mass. 
* —_ fe 


confirmed by barium study. On abdom inal 
exploration, an inoperable adenocarcinoma 
of the stomach was found. 


NEOPLASTIC LESIONS OF THE COLON 


Three cases are presented in which the 
abdominal roentgenograms demonstrated 
malignant lesions of the colon. In Case vii 
(Fig. 7, .2, B and C), an excretory urogram 


e 


revealed the ty pie | finding Ae a io! us 
tern was E Fue E on que rium enema 
examination performed two days later. An 
operable carcinoma of the a scending colon 
was found at surgery. 

The second case (Case vit, Fig. 8, 4, B 
ie C), à sixty-nine vear old patient, WAS 

reated for genitourinary sypmtoms in De- 
Ac 1957. On plain roentgenograms of 


the abdomen an irregular tapering ot the 
proximal splenic flexure was observed at 
ud site of a carcinoma. A roentgen diag- 


nosis of this defect was not made until 
some eee a August 21, 1958, by means 


of a barium enema examination, A more 
careful study of the original plain roent- 
genograms would have led to an earlier 
di: agnosis ; 

In the third patient (Case 1x, Fig. F 


B and C), a plain roentgenogram ot the ab 
domen obtained on April 26, 1959, reveale d 
an intraluminal polypoid mass in the de- 
scending colon. This was a. 
ualized, of course, on barium enen 
the fall wing day. 


5 SUMMARY 


A gastric ulcer niche was demonstrated 
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Fic. 6. Case vi. G7) Upper gastrointestinal roentgenogram, July 29, 1958. An annular, stenotic, rigid, organic 
process (arrows), apparently a neoplasm, is involving the greater and lesser curvature of the stomach. At 
abdominal exploration, an inoperable adenocarcinoma of the stomach metastatic to the omentum was 
found. (B) Flat roentgenogram of the abdomen, August 6, 1958, obtained during exploratory urography. 
Essentially the same stereotyped narrowed body of the stomach js seen outlined by air. (C) Line drawing 


of B. 


SEU Riv. : ] aot d DA Rar at 4 ES Moret eif HE PSU nre ce e qe f E Sarr Poet de x wbex a ero 
Phis fifty-nine year old white male was well until four weeks prior to admission, July 25, 19:8, when he developed an 
epigastric, gnawing pain and a slight, retrosternal, burning sensation. 


in 3 cases on the plain roentgenograms of 


the abdomen; these ulcers were clearly de- 
fined. 


A patient with gangrenous appendicitis 
revealed an appendiceal lumen sharply out- 
lined by air. It is of interest that the fixed 
appendix was found to be perforated at the 
time of surgical exploration. 

Two neoplasms of the stomach were 
visualized on roentgenograms of the chest 
and abdomen, respectively. 

Three neoplasms involving the colon, 
(the ascending colon, splenic flexure, and 
descending colon) were clearly outlined by 
air on plain roentgenograms of the abdo- 
men. 

In only 3 of the above g cases (Hodgkin’s 
disease of the stomach, an air-filled gan- 
grenous appendix, and a gastric ulcer), was 


the diagnosis made from the plain roent- 
genogram. Nevertheless, the air outline or 
visceral "lumenogram'" in each instance 
presented an appearance characteristic 
enough to have suggested the diagnosis. 
Definitive gastrointestinal studies. with 
contrast media are essential to confirm the 
impressions gained from the "air lumeno- 
grams." The extreme variability of the 
mucosal pattern or configuration of the 
stomach does not allow a presumptive 
diagnosis based only on a single plain 
roentgenogram of the abdomen. However, 
if a typically pathologic gastric pattern, 
not only of the fundus but also of the body, 
is visualized on the plain roentgenogram, it 
may be suggestive of the diagnosis. 
Retrospective examination of the roent- 
genograms of several patients with neo- 
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Fic. 7. Case vit. (4) Barium enema study, July 11, 1958, indicates an organic lesion (arrows) of the ascend- 
ing colon measuring 8.4 cm. in length. This seventy year old Negro male four months prior to admission 


had noted right abdominal discomfort ("gas pains"). He presented with evident, moderate, recent, weight 
loss, anemia, and a palpable mass in the right upper quadrant. (B) Excretory urogram, July 9, 1955, 
shows displacement of the renal shadow toward the midline. The rigid, typical, long curvilinear contours 
outlined by air (arrows) represent the neoplasm of the ascending colon. (C) Line drawing of B. The arrows 
indicate the narrowed stenotic lumen of the ascending colon involved by neoplasm. At operation, ag em, 
carcinoma of the ascending colon was found immediately adjacent to the hepatic flexure, with invasion of 


a 


the posterior abdominal wall, the psoas muscles, and the vena cava. 
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PERE 





Fic. 8. Case vir. This sixty-nine vear old Negro male was on the Genitourinary Service from December, 

1957, to March, 1958, for benign prostatic hypertrophy treated by transurethral resection. G7) Phun 
7, 1957. Arrows indi. 
cate an irregular tapering of the proximal splenic flexure caused by a carcinoma which was not diagnosed 
until later. Note also the absence of air at the site of the carcinoma, with moderate distention of the colon 
tient was readmitted for anorexia, marked weight loss, lower mid-abdominal pain and constipation. An 
adenocarcinoma of the transverse colon just proximal to the splenic flexure, measuring 455 cm., was 
found on surgery. 


S. Martin 


Bronson and Simon Krantz 


ferv, 1961 





Fic. 9. Case ix. 7) Plain roentgenogram 


Jecting over the level of the left iliac crest. (C) Barium enema study, April 27 


of the abdomen, April 26, 1959. The irregular polypoid or exo- 
phytic margins of the carcinoma of the descending colon project into the proximal air-filled segment of 
colon (arrows). Marked large and small bowel distention, with wide air-fluid levels in both, is seen. (B) 
Line drawing of 4. The arrows indicate what is apparently the tumor mass of the descending colon pro- 
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1529. The stenotic lumen, 


caused by the annular carcinoma of the descending colon, is well demonstrated. 


plasm of the stomach indicated an addi- 
tional difficulty in visualizing the gastric 
“air lumenogram’™” due to the overlying 
lumbar spine which obscures the gas pat- 
tern on the frontal view. 

The characteristic deformity in the air 
outline of the large bowel which is pro- 
duced by a neoplasm may be of valuable 
ancillary assistance in the later evaluation 
of the barium enema studies. 


CONCLUSION 


Cases of various lesions of the gastro- 
intestinal tract are presented in which the 


diagnosis was apparent on examination of 


the visceral gas patterns seen on plain 
abdominal roentgenograms, excretory uro- 
grams, roentgen studies of the lumbosacral 
spine, etc.) It is felt that a closer scrutiny 
of these roentgenograms will often lead 
to a presumptive diagnosis, which must 
then be confirmed bv contrast studies. We 





do not believe that the “air lumenogram" 
can supersede the confirmatory gastro- 
intestinal or barium enema studies, but it 


diagnostic aid. 


S. Martin Bronson, M.D. 
Department of Radiology 

Carter County Memorial Hospital 
Elizabethton, Tennessee 
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IHE EXAMINATION OF PATIENTS WITH SUSPECTED 
PERFORATED ULCER USING A WATER-SOLUBLE 
CONTRAST MEDIUM* 


By GEORGE JACOBSON, M.D.,t CLARENCE J. BERNE, M.D.,t HARVEY I. MEYERS, 
M.D.,+ and LEONARD ROSOFF, M.D.t 


LOS ANGELES, CALIFORNIA 


NTIL the present time, when examin- 

ing patients suspected of having a 
perforated peptic ulcer, the function of the 
radiologist has been confined to the dem- 
onstration of pneumoperitoneum. Nothing 
beyond this has been necessary because 
the usual treatment of perforated peptic 
ulcer has been the immediate surgical clo- 
sure of the perforation. There 1s, however, 
a growing concept that for selected patients 
nonoperative treatment may be a more 
suitable form of therapy.^?7^9!? Wangen- 
steen!! is credited with first suggesting, in 
1935, that certain patients with perforated 
peptic ulcer might be treated only by as- 
piration of the stomach. In 1939, Mullen? 
cautiously applied this method to a small 
series of patients. Since then, larger series 
have been reported both in England and in 
this country. In 1957 Taylor,? one of the 
earliest and strongest advocates of this form 
of therapy, reported 256 patients with per- 
forated ulcer of whom 21 were treated sur- 
gically and 235 by aspiration. The mortality 
of those treated by aspiration was about 2.5 
per cent. Seeley and Campbell reported 139 
cases treated conservatively from 1945 to 
1953. There were 7 deaths, giving an over- 
all mortality of 5 per cent, or, by excluding 
5 inoperable patients, a corrected mortal- 
ity of 1.5 per cent. The same authors in re- 
viewing the literature found 857 nonopera- 
tive cases, in which the mortality was 11.4 
per cent with a corrected mortality, ex- 
cluding 73 inoperable cases, of 4.5 per cent. 
The mortality in 1,622 operative cases re- 
viewed by them was 8.7 per cent. Heslop 


et a]? reported a mortality rate of 7.7 per 
cent in a series of 104 nonoperative cases 
as compared with 8.6 per cent in 104 opera- 
tive cases. In the 8 nonoperative deaths, 4 
occurred in patients unsuited for surgery. 
The nonoperative management of per- 
forated peptic ulcer is predicated on the 
knowledge that many perforations have 
sealed when the patient is first seen. Seal- 
ing of the perforation by the direct apposi- 
tion of adjacent structures is frequently ob- 
served even at early laparotomy. How- 
ever, it is most difficult to differentiate clin- 
ically between those perforations which 
have recently sealed and those which con- 
tinue to leak. In addition, errors in diag- 
nosis constitute a serious problem since 
other conditions which simulate perforated 
peptic ulcer must be identified promptly so 
that proper treatment may be instituted. 
It is evident that it is extremely advan- 
tageous to have a roentgenographic method 
that would demonstrate the presence or 
absence of leakage with a high degree of 
accuracy and which would also aid in the 
identification of other conditions simulat- 
ing perforated peptic ulcer. The radiologist 
has been understandably reluctant to ad- 
minister barium sulfate for fear that it 
might spill into the peritoneal cavity. Al- 
though water-soluble contrast media have 
been used to examine the gastrointestinal 
tract with increasing frequency, we have 
encountered only one reference to their use 
in conjunction with perforated ulcer. Rea’ 
reported in 1952 that he had administered 
IO cc. of diodrast to 5 patients and ob- 


* Presented at the Sixty-first Annual Meeting of the American Roentgen Ray Society, Atlantic City, New Jersey, September 27- 


30, 1960. 


The contrast medium used in this study was supplied by Winthrop Laboratories, New York, New York. 
From the Departments of Radiology] and Surgery,t University of Southern California School of Medicine, and the Los Angeles 


County Hospital. 
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. tained supine and upright roentgenograms 
of the abdomen. Diodrast was seen in the 
peritoneal cavity in I case. 

Early in 1958, at the suggestion of one 
of the authors (C.].B.), a study was begun 
to evaluate the incidence of spontaneous 
sealing of perforated peptic ulcers. A water- 
soluble contrast substance, hypaque, was 
instilled through a nasogastric tube as part 
of this study to determine roentgenolog- 
ically whether or not sealing of the ulcer 
had occurred. It is the purpose of this pa- 
per to describe the technique of the ex- 
amination and the roentgenographic find- 
ings 1n 120 patients. The clinical results of 
this study will be reported separately. 


TECHNIQUE OF EXAMINATION 


For a number of years in our department, 
the roentgenologic examination of each pa- 
tient suspected of having a perforated 
intra-abdominal viscus has included an up- 
right posteroanterior roentgenogram of the 
chest and two roentgenograms of the ab- 
domen, consisting of an anteroposterior su- 
pine view and lateral decubitus view with 
the right side up. We believe a chest roent- 
genogram should be part of the examina- 
tion of all patients with acute abdominal 
symptoms, not only to identify free sub- 
diaphragmatic gas but also pulmonary or 
cardiac lesions which might be responsible 
for the patient's symptoms or complicate 
the situation. 

Our first examination of the stomach and 
duodenum using a water-soluble contrast 
medium was fairly simple. After the pre- 
liminary. roentgenograms had been ob- 
tained, 60 cc. of 50 per cent intravenous 
hypaque was instilled into the stomach 
through a Levin tube. Two anteroposterior 
roentgenograms of the abdomen were then 
made, one supine and the other with the 
patient in the semi-erect position. It soon 
became apparent that with this technique, 
leakage of fairly large amounts of hypaque 
into the peritoneal cavity could be detected 
easily. In one or two instances, the site of 
perforation was seen, but, in general, the 
stomach and duodenum were not well 
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visualized. It was then decided to extend 
the examination, fluoroscoping each pa- 
tient and obtaining spot roentgenograms 1f 
possible. This proved to be easily accom- 
plishable and the examination soon devel- 
oped into a modified but thorough upper 
gastrointestinal examination. 

As noted above, our first examinations 
were performed with the intravenous 
preparation of hypaque. While this was 
quite satisfactory as a contrast medium, it 
was rather expensive since it was necessary 
to use at least two, and sometimes three 
vials. We were able to obtain powdered 
hypaque in bulk form and found, after 
some experimentation, that 50 gm. dis- 
solved in 75 cc. of sterile water made a solu- 
tion of ideal concentration. This volume 
has proved sufficient to perform most ex- 
aminations. Several samples of powdered 
hypaque were examined bacteriologically. 
None contained any pathogenic bacteria. 
Ten drops of a wetting agent (tween 80) 
have been added to aid in the coating of the 
mucosa. All of the water-soluble contrast 
media are very bitter and cannot be ad. 
ministered orally unless a flavoring agent is 
added. We have not attempted to do this 
for such a substance might prove irritating 
to the peritoneal cavity. We did not believe 
it was necessary inasmuch as the stomach 
is emptied by nasogastric suction and the 
tube left in place in each patient suspected 
of having an acute abdominal lesion before 
the patient 1s brought to the radiology de- 
partment. 

The examination is now performed as 
follows: After the preliminary roentgeno- 
grams for pneumoperitoneum have been 
obtained, the patient who previously has 
been given a narcotic 1s placed on a fluoro- 
scopic table and the solution of hypaque is 
given through the Levin tube. The patient 
is fluoroscoped carefully. If there is an obvi- 
ous massive leak of contrast medium into 
the peritoneal cavity, spot roentgenograms 
are made rapidly to record the site of leak- 
age and to determine, if possible, the na- 
ture of the lesion which has produced the 
perforation. Supine and semi-erect 14X 17 
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inch roentgenograms are then made. If 
there is no massive leakage, the stomach 
and duodenum are examined in much the 
same manner as for a conventional upper 
gastrointestinal study. Multiple spot and 
the usual over-the-table Bucky roentgeno- 
grams are made, followed by supine and 
semi-erect 14X17 inch roentgenograms. 
The examination may be extended readily 
to include the small intestine when, for ex- 
ample, it becomes evident that the patient's 
symptoms are due to intestinal obstruc- 
tion, etc. 

Almost all the patients we have examined 
have been able to cooperate fully, even 
though many have been aged and critically 
ill. In only a few instances have we had to 
modify the study because of the patient's 
condition. 


RESULTS 


Patients suspected of having a perforated 
peptic ulcer, who are examined roentgeno- 
logically, while acutely ill, fall into the fol- 
lowing groups: (1) gastroduodenal ulcer 
with or without leakage of contrast medium 
from the ulcer site, with pneumoperito- 
neum; (2) "gastroduodenal ulcer with or 
without leakage of contrast medium from 
the ulcer site without pneumoperitoneum; 
(3) other conditions with pneumoperito- 
neum simulating perforated peptic ulcer, 
with or without gastroduodenal ulcer; and 
(4) other conditions without pneumoperi- 
toneum simulating perforated peptic ulcer, 
with or without gastroduodenal ulcer. 

For purposes of simplification, the term 
peptic ulcer has been used to include not 
only duodenal and benign gastric ulcer, but 
also malignant gastric ulcer. It was deter- 
mined (Table 1) that 98 (82 per cent) of the 
120 patients examined had a peptic ulcer 
which was responsible for their symptoms 
and 82 of these patients had a definite per- 
foration in that there was pneumoperito- 
neum and/or leakage of contrast material 
from an ulcer. Excluding the 16 cases with 
neither pneumoperitoneum nor leakage, 93 
per cent of the patients with perforated 
peptic ulcer had pneumoperitoneum and 
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TABLE | 


SUSPECTED PERFORATED PEPTIC ULCER 
120 PATIENTS 
Males 99 (83%) Females 21 (17%) 


Final Diagnosis—Peptic Ulcer—g8 (82%) 
Males 83 (85%) ^ Females 15 (15%) 


41 (42%) 
35 (36%) 
16 (16%) 

6 ( 6%) 


Final Diagnosis—No Peptic Ulcer—22 (18%) 
Fe- 
Males 


males 


Pneumoperitoneum—no leakage 
Pneumoperitoneum—leakage 

No pneumoperitoneum—no leakage 
No pneumoperitoneum—leakage 


Pneumoperitoneum 
Diagnosis undetermined 2 
Perforated diverticulum of 
colon 1 
Perforated carcinoma of colon. — 


3 


e 


ole 


9 (41%) 


No Pneumoperitoneum 
Pancreatitis 
Cholecystitis 
Undetermined 
Perforated diverticulum of 

colon 

Traumatic rupture of jejunum 
Carcinoma of duodenum 
Intestinal obstruction 
Alcoholic gastritis 
Perforated appendix 


S C 
| 


t3 
| 


m 
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— 13 (59%) 


50 per cent of the ulcers were leaking when 
examined. Of particular importance are the 
6 patients, 7 per cent of those with proved 
perforated ulcer, who had leakage of con- 
trast material from their ulcer in the ab- 
sence of pneumoperitoneum. 

Twenty-two (18 per cent) of the 120 
patients had some other conditions which 
clinically simulated perforated peptic ulcer. 
Of these 9 (41 per cent) had pneumoperi- 
toneum and 13 (59 per cent) did not. The 
various diagnoses are listed in Table 1. It is 
of interest that 6 of the 9 patients with 
pneumoperitoneum were females while all 
13 patients without pneumoperitoneum 
were males. This is perhaps due to the fact 
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Tague IT 


LEAKAGE OF CONTRAST MEDIUM IN 82 PATIENTS WITH PROVED PERFORATION | 


Duodenal Ulcer—65 (Males 56, Females 9) 





Pneumoperitoneum 61 ( 94%) 
No Pneumoperitoneum  4( 6%) 
Total 65 (100%) 


Benign Gastric Ulcer—14 (Males 9, Females 5) 


Pneumoperitoneum 13 
No Pneumoperitoneum I 


No Leakage - Leakage 


Jo 28 
Y 4 


33 (50%) 32 (50%) 


oo 
Ux 


" Malignant Gastric Ulcer—3 (Males 3,* Females o) 


Pneumoperitoneum 2 
.No Pneumoperitoneum 1 


* Leakage in all 3 cases confined to area of perforation. 


that perforation of a colonic diverticulum, 
the second most common cause of pneumo- 
peritoneum, in our experience is more fre- 
quent in females than males. 


Tables 11 and ur summarize the occur- 


rence and extent of leakage of contrast ma- 
terial from the 3 categories of gastroduo- 
denal ulcer and the relationship of pneumo- 
peritoneum to leakage. Leakage was found 
to occur in 4 distinct patterns: (1) gener- 
alized, spreading throughout all or most of 
the peritoneal cavity; (2) confined to the 
right upper quadrant or the liver edge; (3) 
confined to the left upper quadrant; and 
(4) confined to the immediate area of per- 
foration. 

Duodenal Ulcer. There were 65 patients 
with proved perforated duodenal ulcer, 61 


(94 per cent) of whom had pneumoperito- 
neum. Leakage of.contrast material oc- 
curred in 32 of these patients or 5o per cent 
of those with subsequently proved perfora- 
tion. In almost one-half of these 32 pa- 
tients, the leage was generalized (Fig. 1, 
A and B). In io patients it was confined to 
the right upper quadrant or liver edge 
(Fig. 2, 4 and B); and, in 7, the leakage 
was localized to the area of perforation 
(Fig. 3, 4 and B). Leakage occurred in 4 
cases in which there was no demonstrable 
pneumoperitoneum, and in one of these, 
the leakage was generalized (Fig. 4, 4, B 
and C). There were no cases in which leak- 
age from the perforated duodenal ulcer was 
confined to the left upper quadrant of the 
abdomen. 


Taste III 


EXTENT OF LEAKAGE OF CONTRAST MATERIAL 


Duodenal Ulcer 


Pneumo- No Pneumo- 
peritoneum peritoneum 


Generalized 14 I 
Right Upper Quadrant 8 

Left Upper Quadrant — — 
Area of Perforation 6 I 


Total 28 4 


Benign Gastric Ulcer Malignant Gastric Ulcer 


Pneumo- No Pneumo- 
peritoneum peritoneum 


Pneumo-. No Pneumo- 
peritoneum peritoneum 


ls lo 
| 5 


edie l | | 


I 
I 


u | 
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Benign Gastric Ulcer. OF the 14 cases of 
»enign gastric ulcer, all of which were per- 
forated, 13 had pneumoperitoneum. Leak- 
age occurred in 6 cases; It was generalized 
in 3 Instances and in the remainder, one of 
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Paes Als ar old male with acute symptoms 
of 2 hours’ duration and no previous symptoms. 
Pneumoperitoneum was noted. Hypaque studies 

showed G7) a duodenal ulcer with massive leakage 

and urinary tract excretion and (B) an ulcer 
crater on the spot roentgenogram (arrow). Final 
diagnosis: duodenal ulcer with 1.0 cm. open 


perforation (surgery). 











Ea x 








MÀ 








` 


lic. 2. Fiftv-seven vear old male with acute 
toms of r2 hours’ duration and no previous symp- 
toms. Pneumoperitoneum was noted. | t 
studies showed (7) a duodenal ulcer 
persistence of leakage. Final dia; 


: er, leakage confined 
right upper quadrant 
ulcer with 8 mm. open perforation 
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the lower edge of the liv 
and (8) two davs 








which did not have pneumoperitoneum, it 
was confined to the left upper quadrant 
(Fig. $, .7, B and C). There were no cases 
in which the leakage was loc: 


ized to the 
right upper quadrant or in the area of 
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{ge and Sex. 





io relationship coule 








demonstrated between t ot 
tne patient and leakage of contrast ma- 








terial. The age and sex of those in 


eakage was demonstrated was not 
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antly different from that of the entire 
group with perforated ulcer. 

Duration of Symptoms. It was thought 
that the duration of ulcer symptoms or 
symptoms of acute perforation might have 
some bearing on whether the perforation 
would have sealed spontaneously by the 


time the examination was performed, 7.e., 
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Fic. 3. Forty year old male with acute symptoms of 
6 hours’ duration and previous symptoms of 10 
months’ duration. Pneumoperitoneum was noted. 
Hypaque studies showed C7) a duodenal ulcer 
crater with leakage confined to the area of per- 
foration (arrow) and (B) a collection of hypaque 
(arrow) adjacent to the ulcer crater on the spot 
roentgenogram. Fanal diagnosis: duodenal ulcer 
with localized perforation (ele cive surgery). 














an acute ulcer might be expected to seal 
spontaneously more readily than a chronic 
ulcer. As shown in Table iv, there were 10 
patients. with perforated duodenal ulcer 
who had no previous ulcer symptoms; in 6 
of these leakage was noted. On the o cher 
hand, no leakage could be demonstrated in 
21 of the 41 patients with perforated duo- 
denal ulcer who had ulcer symptoms for 
more than six months. 

The length of time between the onset of 
acute symptoms of perforation and the 
roentgen examination of the stomach and 
duodenum is shown in Table v. Slightly 
more than one-half the patients with per- 
forated duodenal ulcer examined within si 
hours and a somewhat smaller proportion 
of those examined from six to twelve hours 
after the onset of symptoms had leakage 
when examined. However, there was no 
significant difference in the percentage of 
unsealed ule found in patients examined 

è to twenty-four hours or even 





EQ 


either twelve 
more than forty-eight hours after the onset 
of sv mptoms. 

The much smaller group of benign gastric 
ulcers does not appear to differ significantly 
from the perforated duodenal ulcer group 
in the relationship of duration of ulcer 
symptoms and sym prons of acute perfora- 
tion to spontaneous sealing. 

Malignant Gastric " Icer. In distinct con- 
trast were the 3 cases of malignant gastric 
ulcer. Leakage was present in all 3 of these 

'ases, one of which did not have pneumo- 
peritoneum, and in each the leakage w: 
confined to the area of perforation (Fig. 6, 


,J and B). 
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lig. 4. Fifty-four year old male with acute symptoms of 2 hours’ duration and previous symptoms of 7 davs 
duration. Upright chest and lateral decubitus roentgenogram showed (Z and B) no C | 
peritoneum. Hypaque study revealed (C) that the contrast material coated the bow 
quadrant and pelvis (lower arrow). Upper arrow Final diag 















with o.s cm. open perforation (surgery). 





Tane IV 


RELATION OF ULCER SYMPTOMS TO LEAKAGE OF CONTRAST MATERIAL 
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lic. g. Forty-seven vear old male with no availabl 





history. G7 and B) Loculated gas in the left Ros quad- 





ant was thought at first to be in the splenic flexure of the colon. Arrows point to pancreatic calculi, Dif 
ferential diagnosis: pancreatitis versus perforated ulcer. (C) Hypaque study shows large gastric ulcer 
(upper arrow) re massive leakage Gower arrow) confined to left upper quadrant. Final diagnosis: per- 


a 
forated 2.5 em. lesser curvature gastric ulcer. 





Tanie Y Urinary Tract Excretion. Excretion of 




















RELATION OF DURATION OF SYMPTOMS OF PER- opaque material through the urinary tract 
FOR: TO LEAKAGE OF CONTRAST MATERIAL was observed in several cases in which 
Sume, | | there was generalized leakage of contrast 
Duration , l Leakage Leakage material into the peritoneal cavity. Hy- 
A a E a » vaque is not appreciably absorbed from the 
Symp- Leak- alized Right = Area of Pacers ce Eee M 
ie age — Leakage Upper  Perfora. gastrointestinal tract. The absorption pr 
(hr.) Quadrant — tion sumably occurred -o the peritoneum. 
eager cere i TAE AREEN Diagnoses. All examinations have been 
l Duodenal Ulcer included except several performed early in 
O- 6 14 ) 4 4 Hr A RA Ko No PORE zd 
ran * i i the development of the procedure which 
1224 ó ; were technically unsatisfactory. Since mod- 
fangs o i | o ifving our technique to more closely re- 
48 2 2 O semble a conventional upper gastrointes- 
Benign Gastric Ulcer 


tinal e xamination and ove 'rcoming Our re 











: - u luctance to examine this tvpe of patients 

" 2 ie 5 the studies have improved rapidly in 

i i s qualitv and at present are 'ather uniformly 

| 3 ps j good. All the examinations have been per- 
No His tone: de " i 





tormed by the resident staff. 
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Fic. 6. Eighty vear old male with acute symptoms of 
| day's duration and previous symptoms of 9 
months’ duration. Pneumoperitoneum was dem- 
onstrated, Hypaque studies showed C7) a greater 


curvature ulcer with surrounding filling defect 


(arrow) and (B) a small anterior localized. per- 


foration (arrow). Final diagnosis: malignant gas- 
tric ulcer with localized perforation, 








Table vi indicates the manner of arriving 
at a final diagnosis. Each case is listed only 
once under the most reliable means of con- 
firmation. All but tg cases were confirmed 
bv surgerv (immediate or elective), follow- 
up gastrointestinal examinations, or au- 
topsy. In these 15 patients, the final diag- 
noses were based on the hypaque studies 
and other roentgenologic examinations and 
quite unequivocal clinical findings. 

There were 4 errors in roentgenologic 
diagnosis (Table vi). While the absence of 
leakage was successfully demonstrated in 
these cases, they were considered errors to 
the extent that the duodenal and gastric 
ulcers were not demonstrated by the hy- 
paque studies. A sealed perforation was con- 
firmed bv surgery in 3 cases (Fig. 7, .Z and 


^. 





B) and in the fourth, a follow-up gastro- 
intestinal examination demonstrated a duo- 
denal ulcer. 


COMMENT 
The technique described in this. paper 
of using a water-soluble contrast medium 
to examine the stomach and duodenum of 
à patient suspected of having a perforated 
peptic ulcer was developed in conjunction 


Tare VI 


CONFIRMATION OF DIAGNOSIS 








TANE" Follow-up pp ! 
Surgical ^ P Clinical Autopsy 
"n Gastro- zige ve i 
Finde x Find. Find- 
ni intestinal ae Td 
Sr Studies dd Pu 
Ulcer 2 ps ps 
No Ulcer i2 5 E 2 





* Includes cases confirmed by elective surgery. 
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T 





with the nonoperative management of per- 
forated peptic ulcer and was prompted bv 


cases in which the perforation continues to 
leak. The authors of previously published 
reports dealing with the conservative man- 
agement of perforated peptic ulcer have as- 
sumed that all patients included had a defi- 
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Tase VII 


ERRORS IN DIAGNOSIS (4 CASES) 


Duration | Duration 


A of Ácute of Pneumo- 

Sex 86  ISymptoms| Previous |peritoneum 
(hr.)  |Symptoms 

M 31 ig Oo Yes 

M 50 IO o No 

M 49 IO 5 yr. Yes 

M 30 2 2 wk Yes 


nite perforation. However, there are those 
patients who develop acute symptoms sim- 
ulating perforation strongly enough to be 
diagnosed as such without perforation actu- 
ally being present. There were 16 patients 
(15 with duodenal ulcer and 1 with malig- 
nant gastric ulcer) in the present study who 
had neither pneumoperitoneum nor leakage 
of contrast material. It is quite likely that 
these cases represent penetrating rather 
than perforated ulcers. 

The danger of misdiagnosis has been of 
considerable concern to all. In the present 
series, I8 per cent of the patients proved 
to have some condition not related to pep- 
tic ulcer. Some of these patients required 
prompt surgical intervention. It is obvious 
that the criteria used for selecting patients 
for the examination will determine the 
proportion of nonulcer patients in any 
given group such as ours. 

Leakage was demonstrated in almost 5o 
per cent of the 65 cases of perforated duo- 
denal ulcer, in a slightly smaller number, 
43 per cent (6 of the 14 cases) of perforated 
benign gastric ulcer, and in all 3 cases of 
perforated malignant gastric ulcer. All 
patients were examined as soon after admis- 
sion to the hospital as feasible and all those 
with generalized intraperitoneal leakage 


Hypaque Study Final Diagnosis 


Giant bleeding duodenal ul- 
cer, sealed perforation 


(surgery) 


Normal, no leakage 


Duodenal ulcer (follow-up 
gastrointestinal study) 


Normal, no leakage 


Gastric ulcer, sealed perfora- 
tion (follow-up gastroin- 
testinal study and surgery) 


Normal, no leakage 


Gastric ulcer, sealed perfora- 
tion (surgery) 


Normal, no leakage 


were operated upon promptly. However, 
for one reason or another, surgery was 
delayed in several patients with localized 
leakage. Two of these patients were re- 
examined. One had a perforated malignant 
gastric ulcer with leakage confined to the 
area of perforation. Two days later, the 
ulcer was shown to have sealed (Fig. 8, 4 and 
B). The other patient had a perforated 
duodenal ulcer with the leakage confined 
to the right upper quadrant and a well. 
defined tract along the liver edge. Re- 
examination three days later showed con- 
tinued leakage from the ulcer and the pa- 
tient was operated upon (Fig. 2, // and B). 
It should be stressed that of those examined 
more than twelve hours after the onset of 
symptoms, about one-half were found to 
have leakage. 

It has been suggested by Taylor? and 
Seeley and Campbell, among others, that 
acute ulcers, particularly in young indi- 
viduals, can be expected to seal sponta- 
neously and that perforated chronic ulcers 
often do not. Our results do not bear this 
out. The proportion of ulcers leaking at the 
time of examination was the same for pa- 
tients with a history of ulcer symptoms of 
long duration as for those with a history of 
short duration. The incidence of leakage 
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did not vary significantly with the time 
which had elapsed between the onset of 
symptoms of perforation and the perform- 
ance of the roentgen examination, This sug- 
gests that, perhaps, those perforations 
which are going to seal spontaneously do 


so verv soon after the perforation has 
occurred. 


Thirty-one vear old male with acute symp- 


Ets 
toms of 14 hours’ duration and no previous symp- 
toms. Pneumoperitoneum was noted. Hypaque 
studies showed 64) no leakage and (B) a normal 
duodenal bulb on spot roentgenogram, Final 
diagnosis: giant bleeding duodenal ulcer (delayed 
surgery). 
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lia. 8. Seventy-one year old male with acute symp- 
toms of 36 hours’ duration and previous symp- 
toms of 1 vear's duration, Pneumoperitoneum was 





noted. Hypaque studies showed LZ) a lare 
regular gastric fn (arrow) with leakage con- 
fned to the area of perforation and (8) 
perforation on a repeat examination 2 dass 
Final diagnosis: malignant. gastric ulcer with 
sealed perforation (elective surgery. 


Perforation of peptic ulcer in. the ab- 
sence of demonstrable pneumoperitoneum 
particularly difficult. to diagnose chn- 
sally, and even more dificult to prove. 


Possibly some of the 16 patients with 
neither pneumoperitoneum nor leakage had 


"forme fruste” perforations, though to be 
conservative we have assumed that thes 
were not perforated. However, there were 
6 patients without pneumoperitoneum with 
leakage of the ulcers at the time of exam- 
ination; 4 from duodenal ulcers and 1 each 
from benign and malignant gastric ulcers. 


What is of considerable importance is that 
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Fic. 9. Forty-eight year old male with acute symp- 
toms of 24 hours' duration and no previous symp- 
toms. Pneumoperitoneum was noted. Hvpaque 
studies showed (A) a normal stomach and duo- 
denum and no leakage and (B) a normal duodenal 
bulb on spot roentgenogram. Final diagnosis: 
perforated diverticulum of colon (surgery). 


in one of these patients with an unsealed 
perforated duodenal ulcer the leakage was 
generalized. 

The distribution and pathways of leak- 
age of gastrointestinal contents from per- 
forated peptic ulcer have long been known 
from surgical and postmortem observa- 
tions. The procedure described in this paper 
has afforded the first opportunity to dem- 
onstrate these pathways visually. At the 
time of examination, generalized leakage 
throughout the peritoneal cavity was 
present in almost one-half of the patients 
with leaking duodenal and gastric ulcers. 
Leakage from perforated duodenal ulcers is 
frequently confined to either the right up- 
per quadrant, the liver edge, or the area 
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of perforation and from perforated benign 
gastric ulcer to the left upper quadrant. 
No localization to the right upper quadrant 
or area of perforation was observed in the 
small series of perforated benign gastric 
ulcers. It is also of interest that the leak- 
age in all 3 cases of perforated malignant 
gastric ulcer was confined to the area of 
perforation. 

As already noted, the examination has 
not been technicallv difficult in spite of the 
fact that many of the patients are of the 

older age group and seriously ill. When 
performed carefully and without delav, the 
procedure is a safe and accurate means of 
demonstrating continued leakage from a 
perforated peptic ulcer, and the nature and 
location of the lesion. The demonstration 
of a normal stomach and duodenum aids in 
the prompt identification of those patients 
whose clinical picture simulates perforated 
peptic ulcer but who have some other con- 
dition (Fig. 9, d and i It should. A em- 


Table v, ied are edu. NIS CDS in AA 
the ulcer crater is not demonstrated. How- 
ever, there is no assurance that one could 
have shown these ulcers with a barium 
study. As a matter of fact, it is our impres- 
sion that it is easier to demonstrate an ulcer 
crater, particularly of the duodenal bulb, 
with a water-soluble contrast medium than 
with barium. 


SUMMARY 


The roentgenographic determination of 
spontaneous sealing of perforated peptic 
ulcer has an important place in the non- 
operative managment of this condition. A 
modified but thorough examination of the 
upper gastrointestinal tract using a water- 
soluble contrast medium was performed on 

120 patients with suspected perforation. 

Approximately £o per cent of the proved 
perforated duodenal and benign gastric 
ulcers and all of the proved perforated 
malignant gastric ulcers were leaking at the 
time of examination. The leakage was gen- 
eralized throughout the peritoneal cavity in 
almost one-half of these patients. 
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Leakage of contrast material was dem- 
onstrated 1n 6 cases (7 per cent) of perfor- 
ated ulcer (4 duodenal, 1 benign gastric, 1 
malignant gastric) in which there was no 
pneumoperitoneum. 

The proportion of perforated ulcers 
which were sealed was not affected by age, 
sex, duration of symptoms of perforation, 
or chronicity of the ulcer. 

By demonstrating a normal stomach and 
duodenum, the examination aided in the 
prompt identification of patients who had 
other conditions simulating perforated pep- 
tic ulcer. 

The technique of examination is de- 
scribed. The examination is not difficult to 
perform. No patients have been harmed by 
the procedure. 

George Jacobson, M.D. 


1200 North State Street 
Los Angeles 33, California 
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SIMPLE BENIGN PREPYLORIC ULCER* 
THE POSSIBILITY OF AN UNEQUIVOCAL ROENTGEN DIAGNOSIS 


B» BERNARD S. WOLF, M.D., asd DAVID BRYK, M.D. 


NEW YORK, NEW YORK 


HE report of a benign prepyloric 

gastric ulcer on roentgen examination 
is accepted by the referring physician or 
consulting surgeon with considerable res- 
ervation because of skepticism that the 
radiologist can differentiate between be- 
nign and malignant ulceration in this part 
of the stomach. This belief apparently took 
firm hold in 1933 as a result of a report by 
Hampton* that all prepyloric ulcers ob- 
served at the Massachusetts General Hos- 
pital in a three year period were carcinom- 
atous. This author therefore considered 
that the location of the ulceration was of 
overwhelming diagnostic importance, to 
the exclusion of all other features. In con- 
trast, Singleton? in 1936 reported that in 
any given case of an ulcer within one inch 
of the pyloric sphincter, the probability 
was about four to one that it was benign. 
Doub? in 1940 studied 35 cases of ulcera- 
tion of the pyloric and prepyloric areas be- 
lieved to be benign or indeterminate on 
roentgen examination. These cases either 
failed to respond to medical management 
or were so extensive that a suspicion of 
carcinoma had to be entertained. Twenty- 
four turned out to be benign on pathologic 
study. Kirklin and MacCarthy$ in 1942 re- 
viewed all cases of ulceration of the pre- 
pyloric segment of the stomach operated 
upon at the Mayo Clinic from 1937 to 1941. 
Of a total of 132 cases, 63 were benign 
ulcers, 8 malignant ulcers and 61 ulcerated 
carcinomas. Ín 47 instances in which a 
niche was seen without evidence of tume- 
faction or other indication of malignancy, 
24 cases were benign, 8 malignant and 5 
were duodenal ulcers. These authors con- 
cluded that prepyloric ulcers were not more 
likely to be carcinomatous than ulcers 
situated elsewhere in the stomach. Collins? 


in 1952 analyzed 139 prepyloric lesions 
confirmed by surgery or follow-up. Of 54 
cases said to be benign on roentgen exami- 
nation, only 8 were proved to be malignant. 

It is evident from the above brief and in- 
complete summary of the literature that the 
original report of Hampton has been con- 
tradicted many times. It is nevertheless sur- 
prisingly difficult to eradicate theimpression 
originally made. It is not entirely clear why 
the report of Hampton is at such great 
variance with subsequent careful studies. 
One of the reasons may be that, as Hamp- 
ton emphasized, he included only chronic 
cases of prepyloric ulceration that were 
associated with distinct induration. Since 
the emphasis in this article was on location 
of the lesion, the roentgen features were not 
described. In many of the reports which at- 
tempt to assess the accuracy of roentgen 
diagnosis in this area, evaluation is difficult 
because the effort made to demonstrate 
specific features and the degree of success 
in delineating them have necessarily varied 
a great deal. Moreover, from the roentgen 
point of view, the possibility of a correct 
differential diagnosis depends a great 
deal on the type of benign ulcer, z.e., 
whether it is small and nonpenetrating or 
whether it is large and calloused. A pene- 
trating ulcer completely destroys the mus- 
cularis propria layer and produces a large 
amount of granulation tissue and fibrous 
reaction which simulates roentgenologi- 
cally, and often at exploration, a mass lesion. 
Ín contrast, a "simple" ulcer, that is, an 
ulceration which has not extended through 
the muscularis propria rarely presents as a 
pseudotumor unless it is relatively acute 
and associated with marked surrounding 
edema. In assessing the accuracy of roent- 
gen diagnosis, it 1s essential to distinguish 


* From the Department of Radiology of The Mount Sinai Hospital, New York, New York. 
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between these two types of benign ulcera- 
tion. In the large majority of instances, it 
should be possible to recognize a simple 
ulcer as benign with practical certainty 
while differentiation between a penetrated 
or calloused benign ulcer and a small ul- 
cerated carcinoma may be impossible 
roentgenologically. While there are un- 
questionably gradations between simple 
and penetrating ulcers, the distinction is 
nevertheless sufficiently clear-cut to be of 
considerable usefulness. The roentgen fea- 
tures or criteria of a benign ulcer, to be 
described below, may be used for all prac- 
tical purposes as indicative of a simple 
chronic peptic ulcer. 

The literature also contains conflicting 
reports»? on the relative frequency of be- 
nign gastric ulceration in the various por- 
tions of the stomach. The results are likely 
to be different in resected specimens from 
those obtained at autopsy and both are 
likely to differ from series which include 
patients who do not come to operation or 
autopsy. The relative frequency of ulcera- 
tion of the prepyloric portion of the stom- 
ach at autopsy!? appears to be higher 
than in operative specimens. Moreover, 
Palmer? reported that small gastric ulcers, 
i.e., ulcers not greater than I cm. in diam- 
eter, were most common in the pyloric and 
antral regions. 

Over a period of years, we developed 
several clinical impressions about pre- 
pyloric benign ulcers—namely; (1) that 
they were considerably more common than 
much of the literature indicated; (2) that, 
in the large majority of instances, pre- 
pyloric ulcers were small and presented 


typical features of a benign ulcer; and (3) 


that when such features were present, the 
lesion could safely be called benign with- 
out reservation. Despite the fact that such 
cases were reported to be benign without 
equivocation, the possibility of carcinoma 
was usually permitted to sway clinical 
judgment. In several instances, resection 
was performed, despite the facts that the 
patient appeared to respond well to medi- 
cal treatment and the pathologist had con- 
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siderable difficulty in identifying any 
ulceration at all. These lesions had healed 
with little residue. In order to substanti- 
ate our clinical impressions, it was decided 
to review patients hospitalized over a five 
year period with benign ulceration of the 
prepyloric segment and with carcinoma in 
this area. 


ROENTGEN CRITERIA 


In conformity with others, the prepyloric 
segment of the stomach was considered to 
extend for an inch proximal to the pyloric 
sphincter. The concept of this segment as a 
separate unit is based on functional studies 
indicating that this segment acts as a dis- 
tinct unit. Ulcerations located directly on 
the pyloric sphincter were not included as 
prepyloric ulcers since it was often uncer- 
tain whether these were duodenal or 
gastric. 

Before presenting the results of the re- 
view of cases, it is necessary to indicate the 
roentgen features or the criteria which were 
used to arrive at the diagnosis of a benign 
prepyloric ulcer. Since these criteria were 
established after a preliminary review of 
the material, the fact that they fit the 
group of cases studied does not prove that 
they are necessarily the most suitable. 
Nevertheless, it was necessary to establish 
criteria in order to determine what frac- 
tion of the cases of benign ulceration in the 
prepyloric segment would thereby be in- 
cluded. Obviously, if the criteria were so 
stringent as to be useful in only a small 
percentage of cases, they would be of no 
great practical value. As demonstrated 
below, however, the criteria selected were 
fulfilled by all benign simple ulcers in this 
area. Moreover, they were not fulfilled in 
any case of carcinoma of the same region. 
It should not be assumed, however, that if 
an ulceration in the prepyloric portion of 
the stomach does not fulfill these particular 
criteria, it is necessarily malignant. There 
remains a group of lesions 1n which features 
of both benign ulceration and ulcerated 
carcinoma are present. Despite the fact 
that the weight of evidence may point in 
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Fic, 1. A small benign simple prepyloric ulcer is 
present along the lesser curvature with the typi- 
cal appearance of a niche (arrow). A long neck is 
present, located in the center of a rather discrete 
ulcer mound. This pseudodefect is sharply de- 
marcated and smooth in contour. A thick vertical 
fold extends inferiorly from the site of ulceration. 


one or another direction in a particular 
case, the diagnosis must be considered to 
be indeterminate. In a third group of cases, 
the roentgen findings are unequivocal of 
carcinoma. 

The criteria used to indicate that a 
simple benign prepyloric ulceration was 
present were the following: (1) A single dis- 
crete ulcer (Fig. 1) is clearly demonstrated 
within the prepvloric portion of the stom- 
ach. The major difficulty with this cri- 
terion is differentiation from duodenal ul- 
cers at the base of the bulb. Cases were 
selected for study only if the position of the 
pylorus was clearly defined and the ulcera- 
tion could be placed on the gastric side of 
the pyloric sphincter. (2) The ulcer is lo- 
cated along or near the lesser curvature. 
(3) The ulceration does not exceed 1 cm. in 
maximum diameter. (4) The mucosal pat- 
tern about the crater is intact (Fig. 2). In 
the case of ulcers that do not present as 
niches, radiation of folds to the edge of the 
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D). When the ulcer presents as a niche, 
radiation of folds is sometimes not clear- 
cut but it must be evident that the fold pat- 
tern in immediate relationship to the 
crater 1s still present (Fig. 4, Z and B). The 
folds usually appear somewhat thickened 
but the vallevs between the folds are thin 
and sharply outlined. (4$) Generalized 
spasm or persistent diffuse deformity of the 
prepyloric segment is absent. Cases in 
which the prepyloric segment was reduced 
to a narrow channel were excluded. This 
criterion can be phrased in another fashion 
— -namely, that motor activity of the pre- 
pyloric segment in the nature of inter- 
mittent contraction is maintained. At some 


crater is a necessary criterion (Fig. 3, £- 


Frc. 2, A simple prepyloric ulcer appears as a niche 
along the lesser curvature. A rather clear-cut radi- 
ating pattern of folds extends to the edge of the 
crater. The folds are thick but the valleys be- 
tween the folds are relatively thin and sharply out- 
hned. The gastric wall around the ulcer crater is 
flattened but there is no angulation or sharp de- 
marcation from the adjacent normally distensible 
stomach wall, While the antrum never distended 
in completely normal fashion, the configuration of 
this portion of the stomach was not bizarre and 
intermittent contraction resembling normal motor 
activity of this portion of the stomach was present, 
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Fic. 3. (4, B, C and D). Serial roentgenograms on a polygraph of the prepyloric portion of the stomach 
showing a simple prepyloric ulcer. The patient is prone. The crater does not have the appearance of a niche, 
The varying fold pattern is well demonstrated. Exquisite radiation of the folds to the edge of the ulcer 
crater is evident only during certain phases of motor activity, The ulcerated area also participates in the 
motor activity of the region so that the crater is not alwavs filled. 


phase of filling or emptving of the prepy- 
loric segment, the characteristic configura- 
tion of this portion of the stomach must be 
recognizable. (6) In only a rare case 1s 
there normal distensibility of the stomach 
wall about an ulcer crater. In. practically 
everv instance, there 1s an ulcer collar or 
mound surrounding the crater which pre- 
sents as a pseudofilling defect. For inclu- 
sion as a simple benign ulcer, it is required 
that this localized area of flattening or 
area of lack of distensibility be sharp and 
smooth in contour with the ulceration lo- 
cated in its central portion. Moreover, the 
ulceration associated with such an area of 
limited distensibility must have the typical 
appearance of a niche. The "niche" ap- 
pearance is good evidence that a rigid mass 


VE 


is not present (Fig. ç) since it indicates a 
saddle-shaped deformity rather than a 
hemispheric filling defect. This tvpe of de- 
formity is the basis of the "niche sign” and 
is the result of spasm of the muscularis 
mucosae and propria around the ulcer. 


MATERIAL 


The roentgen reports on all patients 


diagnosis of gastric ulcer had been re- 
corded were reviewed. An attempt was 
made to re-examine the roentgenograms of 
all cases in which the ulcer was located 
distal to the re-entrant angle. In the same 


p 


diagnosis was carcinoma of the stomach 
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Vic. 4. (Æ and B) Serial spot roentgenograms with compression of the prepvloric area show a simple pre- 
pyloric ulcer with intact mucosal pattern. The mucosal folds were somewhat thickened and in the region 
of the crater were not completely effaced during distention. Note that the fold pattern is not stereotyped 
but changes in configuration presumably as a result of its own motor activity as well as contraction of the 
muscularis propria, 






-CRATER 
sU HAMPTON LINE 
LIUU OR NOTCHES 


NECK 
ULCER 
MOUND 





FILLING 
DEFECT 


Fic. 5. Diagrammatic representation of the distinction between an ulcer mound and a filling defect. In the 
conventional frontal plane, both appear as defects in the contour. However, in cross section, a true filling 
defect is relatively symmetric while the lack of distensibility surrounding an ulcer crater is not evident asa 
defect. Spasm of the muscle around the crater creates a “saddle” type of deformity, convex in one plane 
and concave in another. For this reason, a benign crater in profile clearly projects from the contour as a 
niche. In contrast, a small filling defect has a variable appearance depending upon the degree of compres- 
sion. An ulceration may be completely buried within it and evident only during compression. The profile 
features of a benign ulcer in addition to a neck with a soft-tissue collar around it include the Hampton line 
at the junction of the crater and the neck. A Hampton line is rarely seen in exquisite fashion with simple 
prepyloric ulceration but small notches at the same site can often be discerned. 
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were also reviewed and the roentgenograms 
in which the disease involved the distal 
part of the stomach were re-examined. The 
roentgen findings and the discharge diag- 
nosis were correlated with available patho- 
logic reports. In 12 instances, the micro- 
scopic slides were reviewed to confirm the 
fact that the lesions were truly chronic 
peptic ulcers and not erosions. All of these 
cases demonstrated that penetration of the 
ulceration extended at least through the 
muscularis mucosae and that the micro- 
scopic appearance of the tissue in the base 
of the ulcer was typically that of a peptic 
ulcer. 

In the period of survey, there were 141 
patients hospitalized and examined in the 
radiologic department who had a discharge 
diagnosis of benign gastric ulcer. In 51 of 
these cases, the distal portion of the stom- 
ach was involved but roentgenograms 
were available for re-study in only 45. Of 
these 45 cases, there was marked narrowing 
‘of the prepyloric segment in 4, in 6 cases 
differentiation from duodenal ulcer was 
uncertain, and in 3 cases the ulcers were so 
large as to extend beyond the prepyloric 
segment. In one case, a small ulcer was 
located proximal to the prepyloric segment 
but distal to the re-entrant angle. These 14 
cases were therefore not included as ex- 
amples of simple prepyloric peptic ulcer. 
Five additional cases were excluded from 
any further analysis because there was no 
adequate follow-up. All other cases were 
either confirmed by pathologic examina- 
tion or during a course of follow-up which 
extended for at least twelve months. 
Twenty-six cases were therefore available 
for detailed study. In each case, review of 
the roentgenograms showed that the cri- 
teria for benign ulceration were fulfilled. 


RESULTS OF ANALYSIS 


The results indicate that in the hospital 
population, small benign ulcers in the pre- 
pyloric portion of the stomach constitute at 
least 25 per cent of the total number of 
gastric ulcers. The relative rarity of large 
ulcers in the prepyloric portion appears to 
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be confirmed: Benign ulcers confined to the 
region between the prepyloric segment and 
the re-entrant angle are surprisingly un- 
common. 

During the same period, 160 hospitalized 
patients with carcinoma of the stomach 
were examined in the radiologic depart- 
ment. Eighty-four of these involved. the 
distal portion of the stomach. In none were 
the criteria for simple benign prepyloric 
ulceration (Fig. 6, Æ and B) fulfilled. 

The size of the ulcers on roentgen ex- 
amination varied from 2 to 10 mm. The 
average and the median sizes were both 5 
mm. Twenty-two of the ulcers were ovoid 
or elliptic, while 4 were somewhat rec- 
tangular. In 20 instances, the ulcers were 
visualized as niches projecting clearly from 
the lesser curvature. In 6 cases, the ulcers 


were seen only en-face. Table 1 indicates 


the location of the ulcers in relationship to 
the re-entrant angle and the pyloric ring. 
They appear to be rather uniformly dis- 
tributed throughout the prepyloric seg- 
ment. Definite radiation of folds to the 
ulcer crater was seen in 20 Instances. In all 
cases, there was some enlargement or dis- 
tortion of the mucosal fold pattern. In 2 
cases, this was quite marked and asso- 
ciated with excessive secretions. In 5 in- 
stances, there was evidence of prolapse of 
gastric folds into the base of the duodenal 
bulb. In 2 instances, there appeared to be 
rather typical hypertrophy of the pyloric 


TABLE I 


LOCATION OF ULCERS 





Distance from 


Distance from Re-entrant Angle 





D: No. of No. of 
Pyloric Ring along Lesser 
” (cm.) Cases Curvature Cases 
(cm.) 
Just proximal 5 3.0 2 
I.0 6 4.0 3 
1.5 8 4.5 5 
2.0 6 5.0 3 
2.5 2 5.5 8 
6.0 5 
6.5 I 
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Fig. f 


. A small ulcerating carcinoma of the prepyloric portion of the stomach. (4) A rather flat crater (arrow ) 


IS eee along the lesser curvature in the center of a poorly demarcated defect. This roentgenogram 
shows the maximum amount of filling which was obtained in the prepyloric area cheouehout the course of 
the examination. The normal configuration of the stomach in this area was not seen at any time and typical 
motor activity was not ME (B) Spot roentgenogram with compression in the erect position shows 
us d Ue dd with a fluid ey el. ee al folc ds PK to [n to bd Fi or ds ulee How ever, 

ceration, The tol is iu along c a curvy ature qu. prune ' at n margin vot as SN e n A 
persistent bizarre configuration of the prepyloric segment plus evidence of a rolled edge along one border 

violate the criteria of a simple benign ulcer, This case was selected for illustration because, in the series 
studied, it came closer than any other to fulfilling the criteria described in the text for simple benign ul. 


ceration, 


musculature. In one of these cases, con- 
firmation was obtained at operation. In 5 
instances, there was deformity of the duo- 
denal bulb characteristic of a duodenal 
ulcer. There was one case with a second 
gastric ulcer on the posterior wall of the 
bodv of the stomach. 


CLINICAL FEATURES 


The clinical features in the group of 26 
patients were analyzed within the limita- 
tions of the information available. The age 
of these patients varied between thirtv- 
nine and eighty-three. The average and 
the median ages were both fifty-seven. 
There were 15 females and 1:1 males. 
Twenty-four patients were white and 
were Negroes. In 2 cases, ulceration was 
associated with steroid therapy. Epigastric 
pain was present in 23 of these patients. In 
6 patients, pain faa been present inter- 


mittently over a period of more than five 
years. In 8 8 patients, pain had been present 
from one to five years. In 17 instances 
there was a clear history of re lief by food. 
Frequent vomiting was a symptom in 6 
instances. Weight loss, however, was a 
prominent feature in only 2 patients. 
Gross gastrointestinal bleeding w was noted 
in 12 cases, while anemia with positive 
gualac stools was present in 2 patients. 
One case developed a free perforation. 
Free acid was present in 16 cases, 7.e., in all 
cases in which the test was recorded. 
Pyloric obstruction was not a prominent 
feature in any case. In general, the symp- 
toms did not appear to vary significantly 
from those of a duodenal ulcer. The fact 
that bleeding was a frequent feature is to 
be expected since this series included only 
hospitalized patients. It is rather surpris- 
ing, however, that massive hematemesis 
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may result from ulcerations which have not 
penetrated into the serosa. 


FOLLOW-UP ROENTGEN STUDY 


In 8 cases, follow-up roentgenograms 
were available. In 2 patients, an ulcer was 
still present, somewhat smaller in one and 
unchanged in the other, seventeen and 
twenty-seven months respectively follow- 
ing the original examination. A tiny niche- 
like projection may persist after healing be- 
cause of wrinkled folds overlying the 
scarred area which prevent complete dis- 
tention and stretching of the mucosa 
(Fig. 7, Æ and 5). In no case was there 
complete restoration of the prepvloric seg- 
ment to an absolutely normal appearance. 
In some, there was only a hardlv noticeable 
flattening or lack of distensibilitv of a 
small region ot the lesser curvature, while 
in others a thick transverse fold or incisura- 
like defect remained (Fig. 8, 4 and B, and 
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9, A and B). In several cases, the persistent 
lack of distensibilitv over a short segment 
associated with a flattened or distorted 
mucosal pattern created a picture which 
was more difficult to differentiate from 
carcinoma than the original lesion (Fig. 10, 
£ and B). It is likely. that many benign 
antral deformities are the result of a healed 
prepvloric ulcer. While no cases of recur- 
rent ulceration were noted in this group of 
patients, we have seen several instances of 
healing of a prepvloric ulcer followed bv re- 
currence in the same area sometimes on re- 
peated occasions. This sequence of events is 
quite comparable to that seen so frequently 
in patients with duodenal ulcers. 


DISCUSSION 


c^ 


The roentgen features of benign ulcera- 
tion and of carcinoma in the prepyloric 
segment of the stomach do not differ essen. 
tiallv from those in other areas of the stom- 


hic. 7. (4) A simple prepyloric ulcer (arrow) is present along the lesser curvature which presents as a niche 
in the center of a flattened area. Intact radiating folds can be faintly seen extending to the edge of the 
ulcer. (B) Roentgenogram five months later shows a tiny niche-like projection (arrow) at the site of the 
ulceration, At this stage, it 1s difficult to distinguish between barium caught between distorted folds and 
residual ulceration. The folds adjacent to a healed scarred area persist despite maximum distention. A 
wrinkling of the contour with a slight diminution in the density of the barium in the area results. 





Fic. 


ach. This segment has received special 
attention only because it has been con- 
sidered that the conventional criteria are 
misleading in this region. The distal por- 
tion of the stomach is often easier to ex- 
amine than the remainder of the stomach 
because of its smaller size and the ability to 
apply graded compression more conveni- 
entlv. Moreover, the mucosal pattern in 
this area of the stomach is ordinarily simple 
to demonstrate and constant in configura- 
tion, and motor activity 1s more pro- 
nounced than elsewhere in the stomach. 
Small benign ulcers, a few millimeters in 
diameter, appear to be unusually frequent 
in this area as compared with the remain- 
der of the stomach, but this mav be due to 
limitations of the method of examination in 
other areas. It is true that, more commonly 
than elsewhere in the stomach, benign 
ulceration of the prepyloric portion of the 
stomach may be associated with marked 
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8. (4) A simple prepyloric ulcer shows a typical niche appearance (arrow) within a rather discrete ulcer 
mound. A Hampton line is faintly seen. A thick vertical fold connects this area with the greater curvature. 
(B) Roentgenogram four months later shows no definite evidence of an ulcer crater but an incisura-like 
defect persists at the site of previous ulceration. The thick vertical fold is still present and is not effaced 
during maximum distention. The lesser curvature is shortened at the site of the incisura, as evidenced by 
the turning up of the stomach distal to this point. 


spasm and perhaps gastritis. The roentgen 
features of the ulceration per se may there- 
fore be more difficult to delineate. Similar 
spasm may be produced by a malignant 
ulcer or an ulcerated carcinoma or an in- 
filtrating scirrhous carcinoma. As pointed 
out above, when diffuse or bizarre narrow- 
ing is present, an unequivocal diagnosis of 
a simple benign prepyloric ulcer cannot be 
made. 

It is becoming general practice for the 
radiologist to report ulcerated lesions of the 
stomach as benign, indeterminate or malig- 
nant.'°412 The indeterminate group actu- 
ally consists of two subgroups; namely, one 
in which the examination is unsatisfactory 
because of excessive secretions or bizarre 
motor activity and a second in which the 
roentgen features do not all point in the 
same direction. This is of considerable 
assistance in evaluating the accuracy of 
roentgen reports. 
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Fic. 9. (4) A simple prepyloric ulcer is present along the lesser curvature with an atypical niche appearance. 
There is no neck to the crater. (B) Roentgenogram one year later shows no evidence of ulceration but a 
small incisura or a thick fold is present at the same site. 





Fis, 10. (4) A small prepyloric ulcer is present in the center of an ulcer mound. The fold pattern is intact 
and extends to the edge of the crater although radiation of folds is not evident. (5) Roentgenogram four 
months later shows that the ulceration has healed but there is a localized area of decreased distensibility. 
On compression studies, however, the fold pattern in this area appeared to be intact and the configuration 


changed during different phases of filling. The patient has remained well for a period of four years. 
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The results of the study described above 
may be legitimately criticized on the basis 
that it was started with preconceived ideas 
and conducted with personal bias. It must 
also be admitted that the results may be 
coincidental to some extent since it is likely 
that few small malignant ulcers will be rep- 
resented in any series of symptomatic pa- 
tients. There is no question that, with addi- 
tional experience, a malignant prepyloric 
ulcer will be found which fulfills all of the 
criteria of a simple benign ulcer roent- 
genologically and on gross pathologic ex- 
amination. Nevertheless, the practical fact 
is that we have had no difficulty clinically. 
Carcinomas of the stomach have not been 
overlooked by using the criteria described. 
This statement applies not only to the 
hospitalized series of cases studied in this 
report but to a considerably larger group of 
patients seen and followed on an ambula- 
tory basis by ourselves and our colleagues. 
Another criterion of the benign nature of a 
gastric ulcer in the prepyloric segment of 
the stomach or elsewhere, however, should 
be added. This is essentially a clinical cri- 
terion; 7.¢., a test of treatment. In every 
case, it is recommended that close super- 
vision and intensive medical care be prac- 
ticed until the ulcer is completely healed." 
A recommendation for re-examination after 
a stated interval of time is included in the 
radiologist’s report. One cannot, however, 
insist that the roentgen appearance of the 
stomach return completely to normal, since 
some deformity usually persists. It should 
be possible to demonstrate that the abnor- 
mality is simply a deformity; that is, no 
defect or rigid area remains and an intact 
fold pattern is present. In any particular 
case, the decision for or against operative 
intervention should be made in a fashion 
similar to that with duodenal ulcer, on the 
basis of the clinical course of the patient 
rather than the fear of overlooking a car- 
cinoma. 

SUMMARY 


1. It is not true that the majority of pre- 
pyloric ulcers are malignant. On the con- 
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trary, simple ulcers of this area are over- 
whelmingly benign. 

2. From the point of view of the roent- 
gen differential diagnosis of prepyloric 
ulcers, 1t is Important to distinguish be- 
tween simple, nonpenetrating ulcers and 
penetrating calloused ulcers. A correct 
roentgen diagnosis is much simpler in the 
hrst group. 

3. The roentgen criteria of simple peptic 
ulceration of the prepyloric portion of the 
stomach are adequate to exclude the pos- 
sibility of carcinoma for all practical pur- 
poses. 

4. The roentgen findings and the clinical 
course of patients with simple prepyloric 
gastric ulceration are not greatly different 
from those of patients with duodenal ulcer. 
It is common for a deformity to persist 
after healing of a benign gastric ulcer. 


Bernard S. Wolf, M.D. 
The Mount Sinai Hospital 
11 E. 100 Street 

New York 29, New York 
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THE ROENTGEN APPEARANCE OF SPONTANEOUS 
INTRAMURAL HEMORRHAGE OF THE SMALL 
INTESTINE ASSOCIATED WITH ANTI- 
COAGULANT THERAPY* 


By HYMAN R. SENTURIA, M.D., NOAH SUSMAN, M.D., and HERMAN SHYKEN, M.D. 


ST. LOUIS, MISSOURI 


HE use of anticoagulant therapy in 

the management of diseases associated 
with occlusive vascular changes has occa- 
sionally given rise to complications due to 
the defective clotting mechanism. Since pa- 
tients with some of these diseases, such as 
cerebral or coronary thrombosis, are poor 
surgical risks, it is imperative to recognize 
that the clinical findings suggesting an 
acute surgical abdomen may be secondary 
to intramural or intramesenteric bleeding 
of the intestine, a condition often lending 
itself to nonoperative clinical manage- 
ment. Spencer, Bateman and Horn,® in 
their review of 23 cases of intramural 
hematoma which caused small intestinal 
obstruction, observed that in more than 
‘two-thirds of the cases there was a history 
of antecedent trauma. In 2 cases, a definite 
bleeding tendency was observed; one a 
hemophiliac, the other a newborn infant 
with an undiagnosed hemorrhagic diathesis. 
No mention was made of the association of 
anticoagulant therapy with any of the re- 
ported cases. The first report of spontane- 
ous intramural hemorrhage of the small 
bowel associated with anticoagulant ther- 
apy was made by Berman and Mainella! 
in 1952. They reported 5 cases presenting 
with overt hemorrhage. Of these, 3 had 
findings of an acute surgical abdomen. 
Mendelsohn and Iglauer* reported 2 cases 
of spontaneous intraperitoneal bleeding 
due to dicumarol intoxication. Single cases 
of spontaneous localized intramural hemor- 
rhage with surgical resection of the in- 
volved small intestinal segment occurring 
in patients under anticoagulant therapy 
were described by Pearson and MacKenzie’ 
and by Gilbert and Jorgenson.’ 


No contrast studies of the small intestine 
with intramural hemorrhage resulting from 
anticoagulant therapy have been reported. 
The 3 cases to be described in this report 
were studied with barium and a consistent 
and characteristic roentgen appearance 
was demonstrated. The roentgen findings 
in the small intestinal study in the first case 
were correlated with the anatomic changes 
found during surgery and were sufficiently 
typical to suggest the correct roentgen- 
ologic diagnosis in the 2 subsequent cases. 
Characteristically, the findings are those of 
a rigid segment of small intestine with an 
intact coarsened mucosal pattern. The 
lumen is diminished and narrow spike-like 
projections of barium extend to outline 
the normal width of the bowel. The ap- 
pearance mimics an infiltrative process of 
the bowel wall. 


REPORT OF CASES 


Cass 1. A sixty year old white male was ad- 
mitted to the Jewish Hospital on September 
IO, 1957, with the chief complaint of diffuse 
abdominal pain of two days' duration. Three 
months earlier, he had been hospitalized be- 
cause of left sided headaches, right homony- 
mous hemianopsia, and right hypesthesia sec- 
ondary to a carotid artery occlusion. Dicumarol 
therapy was initiated and maintained after 
the patient was discharged from the hospital. 
Prothrombin times were checked weekly, but 
three days prior to this admission the patient 
failed to keep his laboratory appointment. Two 
days before admission the patient complained 
of low midabdominal pain which then became 
generalized and was accompanied by nausea 
and vomiting. The symptoms became progres- 
sively more severe. He had had no bowel 
movements for the twenty-four hours preced- 
ing hospitalization. The physical examination 


* From the Division of Radiology, The Jewish Hospital, St. Louis, Missouri. 
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showed a well developed, well nourished male 
in acute abdominal distress, lying supine with 
his legs drawn up. The blood pressure was 
160/100, the pulse rate 100 and regular, and 
the temperature 100° F. The skin showed no 
ecchymoses. The abnormal phvsical findings 
were limited to the abdomen. There was no 
distention. The bowel sounds were absent. 
There was diffuse muscle guard, more marked 
on the right. Tenderness to rebound was pres- 
ent throughout. There was right costoverte- 
bral angle tenderness. Laboratory examination 
revealed a hemoglobin of 14.7 gm. per cent and 
a white blood cell count of 12,900. The pro- 
thrombin time was 5 per cent of normal, and 
the serum uh was 120 E nns 


of de dE. was negative. 

The patient was thought to have an acute 
surgical abdomen, but operation was post- 
poned because of the low prothrombin time. 
The patient was given £o mg. of mephyton 
intravenously. A Levine tube was passed and 
connected to continuous suction and wide 
spectrum antibiotics were started. Five hours 
later, the hemoglobin had dropped to 11.4 gm. 
per cent and the prothrombin time had in- 
creased to 36 per cent of normal. A fleck of 
stool on the rectal examining finger was 
hemotest positive. On the second hospital day, 
the abdomen continued to be rigid and diffusely 
tender and the temperature rose to 102? F. The 
white blood cell count was 13,500 and the pro- 
thrombin time had risen to 7o per cent. The 
patient began to improve on the third day, 
showing less rigiditv and some return of bowel 
sounds, but continued to show diffuse ab- 
dominal tenderness. The patient was trans- 
fused with one unit of blood. The white blood 
cell count had dropped to 8,000. The patient 
continued to improve, and on the fourth day the 
Levine tube was removed. On the fifth dav, the 
patient passed two tarry stools. Antibiotics 
were discontinued on the sixth dav, and the 
patient became afebrile. The tenderness sub- 
sided on the seventh days and the patient was 
now asymptomatic. On the tenth hospital day, 
a barium study of the small intestine showed 
a segment of proximal jejunum approximately 
30 em. in length with a narrowed lumen, rigid 
wall and coarsened edematous valvulae con- 
niventes (Fig. 1). Multiple diverticula and 
atypical spike-like projections of barium out- 
lining the normal caliber of the bowel lumen 
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Fic. 1. Case 1. Examination of the small intestine 
one hour after the barium meal shows in a seg. 
ment of the proximal jejunum (arrows) the char. 
acteristic roentgen appearance of intact mucosa, 
coarsened edematous folds and spike-like projec- 
tions extending out to the normal luminal caliber. 
Note the presence of diverticula in this segment. 
The barium in the colon is from a previous barium 
enema studv. 


were present. Because of the findings of diver- 
ticula together with an apparent ‘infiltrating 
lesion of the bowel wall, a diagnosis of diver- 
ticulitis of the jejunum was made and surgery 
was advised. At operation, a moderate amount 
of old blood was present in the peritoneal 
cavity. À segment of the small intestine (Fig. 2) 
about one foot distal to the ligament of Treitz 
showed a number of very large diverticula and 
diffuse hemorrhage into the bowel wall. This 
segment of small intestine was resected. Micro- 
scopic examination showed the mucosa to be 
intact (Fig. 3). Within the submucosa, there 
was widespread hemorrhage with no cellular 
reaction. There was moderate edema and 
hemorrhage throughout all layers. The pathol- 
ogist's diagnosis was intramural hemorrhage 
of the small bowel with localized jejunal diver- 
ticulosis. 


Comment. The presence of diverticulosis 
of the jejunum was a misleading factor, 
and the striking serrated appearance of the 
involved segment of the small intestine in 
an area of extensive diverticulosis led to an 
incorrect diagnosis of diverticulitis of the 
jejunum. Even though the patient had im- 
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Fic. 2. Case 1. À photograph of the surgical specimen 
showing the sharply demarcated hemorrhagic seg- 
ment. 


proved markedly on a conservative regi- 
men, surgery was decided upon because of 
the bizarre roentgen appearance in the 
jejunum. It is interesting to speculate that 
the presence of diverticula in the jejunum 
may have contributed to the localization 
of the massive hemorrhage to this portion 
of the small intestine. 
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Case 11. A sixty-seven year old Negro female 
entered the Jewish Hospital for the second 
time on June 8, 1959, complaining of fever and 
abdominal pain. Four months earlier, the pa- 
tient was admitted to the hospital because of 
myocardial ischemia. She was started on 
dicumarol therapy which was continued after 
discharge. Five davs prior to this admission, 
the patient began having chills, fever and ab- 
dominal pain. This was soon followed by ab- 
dominal distention, nausea and vomiting. The 
prothrombin time was at a therapeutic level. 
Subsequently, the temperature rose to 103° F., 
and the distention increased. She became pro- 
gressively worse, and one day prior to admis- 
sion she was unable to retain anything by 
mouth. The patient gave the history of having 
had an appendectomy thirty vears previously. 
On physical examination, the blood pressure 
was 120/68, the pulse rate was 120 and regular, 
and the temperature was 101° F. The skin 
showed no hemorrhages or petechiae. The 
positive physical findings were limited to the 
abdomen. There was distention and the bowel 
sounds were hvpoactive. The entire abdomen 
was tympanitic to percussion except in the 
Hanks. There was generalized tenderness with 
moderate rebound tenderness throughout. 
There was a vague right upper quadrant mass. 
The laboratory examination revealed à hemo- 
globin of 8.8 gm. per cent and a white blood 





Fic. 5. Case 1. A photomicrograph of the wall of the resected bowel showing an intact 
normal appearing mucosa and diffuse submucosal hemorrhage. 
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cell count of 17,600 with 33 per cent stabs. 
The urinalysis was negative. Roentgen exam- 
ination of the abdomen revealed gas in numer- 
ous loops of small bowel and also throughout 
the colon. A diagnosis of adynamic ileus was 
made. On the second hospital day, the pa- 
tient's temperature rose to 103° F. Abdominal 
distention continued with hypoactive bowel 
sounds. The hemoglobin dropped to 6.8, then 
to 6.0 gm. per cent. The white blood cell 
count rose to 19,100, and then to 21,300 with 
48 per cent stabs. The prothrombin time was 
markedly prolonged. Fifty milligrams of meph- 
yton were given intravenously, and two 
units of blood were administered. A barium 
enema examination showed a normal colon 
without evidence of obstruction. Because the 
postevacuation roentgenograms showed com- 
plete emptying of the large intestine, the in- 
testinal tonus was thought to be normal. Due 
to the presence of continued distention of the 
small intestinal loops, the diagnosis was 
changed to incomplete mechanical small in- 
testinal obstruction. A barium study of the 
small intestine (Fig. 4) showed a narrowed 
rigid segment of proximal jejunum. There was 
considerable coarsening of the valvulae con- 
niventes. Sharp spike-like projections of barium 
extended between coarsened mucosal folds to 
outline a lumen of normal size. The small in- 
testine distal to this area was distended. A 
diagnosis of intramural hemorrhage of the 
proximal jejunum was made as well as small 
intestinal obstruction at a more distal point. 
Since the hemoglobin had risen only to 8.2 
gm. per cent, two more units of blood were ad- 
ministered. The white blood cell count re- 
mained at 20,400. On the fourth hospital day 
the temperature rose to 104° F., the hemo- 
globin to 12.5 gm. per cent and the prothrom- 
bin time was go per cent of normal. Because 
there was no improvement in the patient’s 
clinical condition, a laparotomy was performed. 
At operation, a perforated appendix with lo- 
calized abscess formation was found and re- 
moved. A 14 cm. segment of the jejunum 
starting at the ligament of Treitz was thickened 
also hemorrhagic. Approximately 18 inches dis- 
tal to this segment there was another hemor- 
rhagic segment, not as severely involved as the 
first, which was resected. On cut section, the 
wall of the specimen was markedly thickened 
with hemorrhage in all layers of the intestine 
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Fic, 4. Case 1. Roentgenogram of the gastrointes- 
tinal tract at one hour after the barium mea! show- 
ing the long rigid infiltrated appearing segment of 
the most proximal jejunum (arrows). The small 
intestine is greatly distended, indicative of an 
obstruction at a more distal point. 


and in the mesentery. Grossly, the mucosa ap- 
peared intact. Microscopic examination re- 
vealed hemorrhage permeating all the lavers 
of the bowel dissecting an intact mucosa fron 
the submucosa. The appendix was acutely in- 
Hamed and perforated. On the first postopera- 
tive day the patient became afebrile and, except 
for a wound infection, made an uneventful re- 
covery. Nineteen days later a repeat barium 
study of the small intestine showed the proxi- 
mal jejunum to be normal (Fig. 5). The lesion 
previously. demonstrated on roentgenograms 
and proved at surgery had shown complete 
anatomic reversibility. Another examination 
six months later again revealed no jejunal 
abnormality. 


Comment. In this case an acute appen- 
dicitis with perforation and localized ab- 
scess formation was complicated by a 
spontaneous intramural hemorrhage into 
two areas of the jejunum. It is possible that 
peritonitis secondary to the pertorated ap- 
pendix may have been a factor in producing 
a rather rapid lowering of an otherwise well 
controled prothrombin level. Roentgeno- 
grams of the small intestine demonstrated 
extensive changes of the proximal jejunum 
secondary to intramural hemorrhage. This 
was confirmed at operation. Two follow-up 
roentgen examinations, made nineteen days 
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Fic, §. Case ui. Repeat barium study made nineteen 
days after Figure 4 shows a completely normal 
small intestinal pattern, 


and again six months later, showed com- 
plete anatomic reversibility of the lesion. 


Case ut. A forty-five year old white male 
was admitted to the Jewish Hospital for the 
third time on June 3, 1960, complaining of a 
stomach ache and bruises. Five months earlier, 
he was admitted to the hospital for the first 
time with a diagnosis of acute myocardial in- 
farction. He was hospitalized for four weeks and 
started on dicumarol which was continued 
after discharge. One month prior to the present 
admission, he was hospitalized for the second 
time because of retrosternal pain, and was 
discharged six days later with a diagnosis of 
coronarv insufficiency. The dicumarol therapy 
was continued throughout that admission and 
after discharge. Three days prior to this ad- 
mission, the patient experienced the onset of 
nausea, aching localized in the muscles of his 
legs, as well as generalized myalgia. For the 


skin ecchymoses and the onset of bilateral 
lower quadrant abdominal aching with increas- 
ing generalized myalgia. On physical examina- 
tion, the blood pressure was 130/70, the pulse 
rate was 96 and regular, and the temperature 
was 99° F. The patient was a well developed, 
well nourished male with multiple ecchymoses 
and subcutaneous hematomas. The abdomen 
was slightly protuberant, and the bowel sounds 
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were hypoactive. There was no muscle guard. 
There was moderate generalized tenderness and 
rebound tenderness more marked in the lower 
abdomen. Laboratory examination revealed a 
hemoglobin of 13.8 gm. per cent. The white 
blood cell count was 16,150 with § per cent 
stabs. The prothrombin time was 12.8 per cent 
of normal. The stool was faintly positive for 
occult blood. Roentgenograms of the abdomen 
showed several nondistended gas-containing 


present in the colon. This was interpreted as 
indicative of an adynamic ileus. A small intes- 
tinal series was requested because of the possi- 
bility of a spontaneous intramural hemorrhage. 
The patient was given nothing by mouth and 
was administered so mg. of mephyton intra- 
venously. On the evening of admission the tem- 
perature was 100.8? F. 

The next day the patient's condition 1m- 
proved. The bowel sounds were active and 
now there was only minimal lower abdominal 
tenderness. The patient was afebrile, and the 
white blood cell count had dropped to 8,200. 
The prothrombin time was now normal. The 
stool was positive for occult blood. The patient 
continued to improve and on the fourth hos- 
pital day a barium study of the small intestine 
was obtained. A segment of the midileum 
measuring approximately 25 cm. in length 
showed narrowing of the lumen, coarsening of 
an intact mucosa and some spike-like projec- 
tions of barium outlining the normal caliber of 
the lumen (Fig. 6, Æ and B). A roentgen diag- 
nosis of spontaneous intramural hemorrhage 
of the small intestine was made. The patient's 
condition continued to improve, and he was 
discharged one week after admission. Two 
weeks after discharge, a repeat small intestinal 
series revealed no abnormality in the bowel 
pattern. 


Comment. This patient, on anticoagu- 
lant therapy because of coronary occlusive 
disease, developed symptoms and signs of 
an acute surgical abdomen which responded 
to conservative treatment. Roentgen ex- 
amination showed the characteristic 
changes of spontaneous intramural hemor- 
rhage in the midileum. Complete reversi- 
bility of the process was demonstrated on 
roentgenograms made three weeks after 
the acute episode. 
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Fic. 6. Case ur. (4) Barium study of the small intestine shows delay in intestinal motility in the distal ileum 
indicative of incomplete intestinal obstruction. (B) Detail spot roentgenogram of the abnormal ileal seg- 
ment demonstrates the characteristic findings of spontaneous intramural hemorrhage. 


DISCUSSION 
There are many reports in the surgical 
and radiologic literature of intramural 


hematoma of the small intestine. Most of 


these occurred in the duodenum and were 
secondary to trauma. Felson and Levin? 
described the characteristic roentgen find- 
ings of traumatic intramural hematoma. 
They considered the presence of an intra- 
mural tumor mass, a coiled spring appear- 
ance and coarsening of the mucosal folds in 
the adjacent intestine pathognomonic of 
intramural hematoma. This paper sum- 


marizes the clinical and roentgen findings of 


spontaneous intramural hemorrhage in the 
small intestine occurring during anticoagu- 
lant therapy. The important clinical and 
laboratory findings from 6 of the previously 
recorded cases and the 3 cases reported 
here are presented in Table 1. These data 
suggest the following typical case history. 

A patient on anticoagulant therapy be- 
cause of occlusive vascular disease sud- 
denly develops abdominal pain, usually 
cramping in nature, accompanied by 
nausea and vomiting and low grade fever. 
Physical examination of the abdomen re- 


veals it to be distended with the bowel 
sounds hypoactive to absent. There is 
tenderness to abdominal palpation, both 
direct and rebound. Muscle guard mav or 
may not be present. A vague mass may be 
palpable. Gross bleeding into the skin or 
from the gastrointestinal or urinary tract 
may make the hemorrhagic state obvious. 
A drop in hemoglobin or laboratory test- 
ing of the stool and urine may show evi- 
dence of occult blood loss. The prothrom- 
bin time is below therapeutic levels. The 

white blood cell count is elevated. Roent- 
genograms of the abdomen reveal numer- 
ous gas-distended loops of small intestine, 
but with gas also Coie ARE the 


small intestine M E Es miric 
istic findings of spontaneous intramural 
hemorrhage. These are well demonstrated 
on the roentgenogram of the resected small 
intestinal segment from our Case 11 after 
distention with barium (Fig. 7). The ap- 
pearance is that of an infiltrative process of 
the intestinal wall rather than that of a 
localized intramural tumor. The segment 
of small intestine is narrowed and rigid and 
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shows a coarsened, intact mucosal pattern. 
There are occasional narrow spike-like pro- 
jections of barium extending to outline the 
normal width of the lumen. The segment 
is rigid because of hemorrhage permeating 
through all lavers of the intestine. There is 
narrowing of the lumen because the rela- 
tivelv nondistensible serosa causes the hem- 
orrhage to expand centripetallv, and there- 
fore, encroach upon the lumen. The intact 
mucosa Is rigid and coarsened in appearance 
because of the dissection of hemorrhage 
into the easily separable plane between the 
muscularis mucosae and the muscular laver. 
In 2 of our cases, we have roentgeno- 
graphically observed this lesion to be com- 
pletelv reversible and amenable to non- 
surgical management. It is, therefore, im- 
perative to recognize this condition in pa- 
tients on anticoagulant therapy who mav 
be poor operative risks due to severe 
coronary or cerebrovascular disease. 


SUMMARY 


1. Three cases of spontaneous intra- 
mural hemorrhage of the small intestine oc- 
curring in patients on anticoagulant ther- 
apy are reported. 

2. The clinical findings in these cases and 
in 6 of the collected cases from the litera- 
ture are presented. 

3. A characteristic roentgen finding on 
barium study of the small intestine in these 
cases is described. 

4. Serial roentgenograms show complete 
anatomic reversibility of these abnormal 
small bowel changes. 

Hyman R. Senturia, M.D. 
Suite 112, Pasteur Building 
462 North Taylor 

St. Louis 8, Missouri 
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lic. 7. Case n. Roentgenogram of the resected seg- 


é 
ment of the small intestine after intraluminal dis- 
tention with barium. The mucosal thickening, the 
narrowing of the lumen, and several spike-like pro- 


jections (arrows) are well demonstrated. 
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DUODENAL HEMATOMA INDUCED BY COUMARIN* 
By JEROME F. WIOT, M.D., AARON S. WEINSTEIN, M.D.,f and BENJAMIN FELSON, M.D. 


NTRAMURAL hematoma of the duo- 

denum is an important and not un- 
common entity which can be readily diag- 
nosed by roentgenologic methods. Although 
described pathologically as early as 1894,” 
a detailed report of its roentgen aspects did 
not appear in the American literature until 
1954, when Felson and Levin, of this insti- 
tution, described pathognomonic roentgen 
signs in 4 cases. Of the 23 proved cases 
found in the literature, 17 were the result 
of trauma, *9,6.7,11,1517,21,22,25—9 Tn addition, 
3 cases of spontaneous origin*!*!? and in- 
dividual cases related to carcinoma of the 
pancreas, pancreatitis,? and an obscure 
bleeding diathesis in an infant? have been 
recorded. Additional cases, similar patho- 
logically, have also been noted as occur- 
ring elsewhere in the small bowel and in the 
colon.?-1413 Although intramural hema- 
toma secondary to anticoagulant therapy 
has been described, *?9 none of the reports 
mention roentgen contrast studies and none 
of the cases involved the duodenum. 

Recently, we have encountered 2 pa- 
tients with coumarin intoxication in whom 
roentgen changes in the duodenum re- 
sembling those previously observed in 
proved cases of intramural hematoma were 
seen. Since operation was not indicated in 
these cases, pathologic proof is lacking. 
However, in the light of the clinical and 
laboratory evidence and the subsequent 
spontaneous regression of the roentgen 
signs, the diagnosis can hardly be doubted. 


REPORT OF CASES 


Case 1. E.L., a forty-one year old Negro 
male, was first admitted to the Cincinnati Gen- 
eral Hospital on June 12, 1958 complaining of 
severe chest pain of three hours’ duration. 
Physical examination was unremarkable except 
for a mild hypertension of 140/90. Laboratory 


studies, including serum amylase and a liver 
profile, were normal. An electrocardiogram re- 
vealed an acute posterior myocardial infarction. 
The patient was placed on a coronary occlusion 
regimen which included anticoagulants. The 
prothrombin time was maintained at about 20 
per cent during hospitalization and on the 
twenty-eighth hospital day he was discharged 
on 5 mg. of coumarin per day. 

Ten days after discharge he returned to the 
hospital complaining of cramping periumbilical 
pain, nausea, and vomiting of clear liquid for 
one week. On the day of admission the vomitus 
had become dark brown and the urine was 
grossly bloody. There was no history of trauma. 

Physical examination on the second admis- 
sion revealed a blood pressure of 120/100 and a 
pulse rate of 100. The temperature and respira- 
tory rate were normal. He was in no acute dis- 
tress. Positive findings were limited to the ab- 
domen, which revealed generalized tenderness, 
most marked about the umbilicus. 

The hematocrit was 33 per cent and the 
hemoglobin 10.6 gm. The white blood cell count 
was 11,000. The prothrombin time could not be 
determined, as a clot did not form. The bleeding 
time was seventy-five seconds and the clotting 
time was twenty-five minutes by the three tube 
method. Stool and vomitus were gualac posi- 
tive and the urine contained gross blood. 

He was placed on an antacid, tincture of bel- 
ladonna, and intravenous vitamin K. In ap- 
proximately eight hours he stopped vomiting, 
and after thirty-six hours he was symptom-free. 
The prothrombin time gradually returned to 
normal during this period. 

On the third day of the second hospital ad- 
mission, an upper gastrointestinal series re- 
vealed marked changes in the mucosa of the en- 
tire duodenum distal to the bulb (Fig. 1, Æ and 
B). 'The mucosal folds appeared rigid and thick 
with the barium-filled troughs between them 
considerably narrowed. The normal feathery 
appearance was lost and the duodenal margins 
showed “‘spikes” of varying height. Longi- 
tudinal folds were not visible, so the mucosal 


* From the Department of Radiology, Cincinnati General Hospital, and the College of Medicine, University of Cincinnati, Cincin- 


nati, Ohio. 


T Present address: Department of Radiology, Yale University School of Medicine, New Haven, Connecticut. | 
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24, 1958. (4 and B) There are marked mucosal changes of the duodenum, with rigid 
en them. The pattern simulat 
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s à “picket-fence.” The extrinsic 





pressure on the duodenum was more apparent on other roentgenograms, 


pattern had a "picket-fence" appearance. There 
was a suggestion of localized extrinsic pressure 
on the medial wall of the descending limb of the 
duodenum. There was no evidence of obstruc- 
tion. A follow-up study one week later showed 
considerable improvement in the duodenal pat- 
tern (Fig. 2) and after another week the gastro- 


DX 


intestinal series was entirely normal (Fig. 3). 











He was discharged on the nineteenth hospi- 
tal day on 5 mg. coumarin per day and r 











Fic. 2. Case 1, July 31, 1958. Definite improvement 
has occurred, but the mucosal pattern is still rec- 
ognizably abnormal. 


mained well except for one bout of epigastric 
pain, which subsided when he discontinued the 
medication for four days. He was last seen at 
the Cincinnati General Hospital in June, to 
at which time he was asymptomatic. 
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Case 11. (Reported through the cour 
Dr. James H. Scatliff, Yale University 
of Medicine.) W.H., a sixty-seven year old 
white male, entered the Grace-New Haven 
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1. August 5, 1958. The mucosal pattern 


is now entirely normal. 
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Fic. 4. Case ri. December 1, 1959. (7 and B) Al 


Community Hospital, November 24, 1959, 
with a history of bleeding into the skin and eve, 
pink urine, and black stools for about ten due 
Lower abdominal pain had been present for 
several days. He had had an acute myocardial 
infarction in February, 1959, since w hich time 
he had been maintained on anticoagulants. 
Shortlv before onset of the bleeding he had re- 
ceived overdoses of coumarin by mistake. 

Physical examination revealed ecchymoses in 
the skin, conjunctival hemorrhage, and pete- 
chiae in the palate. His abdomen was shghtly 
distended and tense, with mild tenderness of the 
right costovertebral angle. 

The prothrombin time was greatly increased. 
The hematocrit was 29 per cent. Liver profile 
studies and serum amylase were normal. The 
electrocardiogram showed evidence of an old 
anterolateral myocardial infarction. A stool 
sample was reddish brown'in color and guaiac 
positive. Anticoagulant therapy was discon- 
tinued and he was given two units of packed red 
blood cells, which resulted in prompt recovery. 

An upper gastrointestinal series eight. days 
after 
the mucosal folds of the duodenum (Fig. 4, 7 
and B). The troughs were narrowed and spiked. 
As in Case n longitudinal folds were lacking, re- 
sulting in a "picket-fence" pattern. The in- 
volved area was moderately distensible, and 
there was no obstruction. There was evidence 
of mild extrinsic pressure on the medial aspect 


ynormal mucosal pattern with 
similar to the findings in Case 1. Extrinsic pressure upon the greater curvature of the distal end of the stom- 
ach is evident. 


admission showed a striking swelling of 


"picket-fence" appearance, 


of the descending duodenum and on the greater 
curvature of the distal end of the stomach. A 
barium enema examination was normal. 

An upper gastrointestinal series thirty-eight 
days later showed a completely normal duo- 
denal pattern with no evidence of extrinsic pres- 
sure on the duodenum or stomach (Fig. 5). 


DISCUSSION 


The roentgenographic changes of intra- 
mural hematoma of the duodenum are felt 
to be diagnostic when all of the manifesta- 
tions are present. Classically, the lesion in- 
volves the descending and LAERE seg- 
ments of the duodenum but occasional 
cases have also involved the bulb and/or 
upper jejunum. The proximal portion of 
the abnormal segment shows only thicken- 
ing of the mucosa. More distally, an intra- 
mural mass is present, associated with 
widening of the lumen and a coil-spring ap- 
pearance due to crowding of the valvulae 
conniventes. Partial obstruction is com- 
mon. Frequently, extrinsic pressure upon 
the greater curvature of the stomach and 
widening of the duodenal loop are seen, 
probably attributable to extraduodenal ex- 
tension of the hematoma. 

The findings in both of our cases differed 
somewhat from this description in that 
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there was no evidence of a localized intra- 
mural mass or obstruction, and a distinct 
coil-spring appearance was not apparent. 
Mucosal swelling and extrinsic pressure 
upon the stomach and duodenum were the 
oniv abnormalities. It is possible that the 
absence of an intramural mass is the result 
of failure of clot formation related to the 
coumarin therapy, or perhaps the diffuse- 
ness of the hematoma. The rapid clinical 
and roentgenologic recovery following 
medical treatment in our cases Is consistent 
with the course of previously reported cases 
of unoperated intramural hematoma. 
Felson and Levin* attempted to repro- 
duce the roentgen findings of intramural 
hematoma of the duodenum experiment- 
ally by injecting water into the wall of a 
segment of normal small intestine removed 
at autopsy. They were able to duplicate the 
mucosal changes and intramural mass seen 
in clinical cases of intramural hematoma 
but not the coil-spring appearance (Fig. 6). 
The mucosal changes which they demon- 
strated experimentally verv closely re- 


semble - findings encountered in the 
present cases. 
The association of hemorrhage with 


aoe therapy is relatively fre- 


quent. In response to a questionnaire sub- 


mitted to 228 physicians by Russek and 
Zohman*? in 1953, 45.6 per cent reported 
one or more instances of serious hemor- 





Pic. §. Case ir. January 7, 1960. Normal duodenal 
pattern. 
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Fic. 6. E xpenimental attempt to duplicate the roent- 
gen appearance of intramural hematoma by in. 
jection of water into the wall of a closed segment 


of jejunum filled with barium. The pattern re- 
sembles very closely the changes seen in Figures 
L1 and Be ane: a und B. | (Reproduced with 
permission of Radiology”) 


rhagic complications with 122 deaths from 
anticoagulant therapy for a variety of con- 
ditions. Thirty deaths from = gastrointes 
tinal hemorrhage were recorded, and hig 
complication was second only to cerebral 
hemorrhage in frequency. ‘Two-thirds of the 
deaths from gastrointestinal bleeding were 
attributed to pre-existing peptic ulcer but, 
in the remaining 10, the source of hemor- 
rhage was not found. 

The mechanisms of hemorrhage in cou- 
marin therapy are complicated. Briefly, 
these have been divided by Peyman” into 
four categories: (1) disturbance of normal 
blood clotting; ( 2) toxic. effect on the 
capillary walls; (3) impairment of the nor- 
mal adhesiveness of the platelets; and (4) 
accentuated recanalization of thrombosed 
arteries and veins. Not only is there great 
variation in the amount of the drug re- 
quired to produce in toxication among 





individual at different times. 

The frequent occurrence of intramural 
hemorrhage in the duodenum as opposed 
to other areas of the bowel, in cases of 
trauma, is attributed to the fixation of this 
portion of the intestine at the ligament S 
Treitz with the trauma forcing the fixed 
retroperitoneal portion of the duodenum 
against the spine. The history of trauma, 
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however, must often be diligently sought, 
for in many reported cases this important 
fact was not uncovered until after the 
surgical findings. 

As mentioned earlier, there have been 
6 reported cases of intramural hematoma of 
the duodenum in which a history of trauma 
could not be obtained. In addition to the 2 
cases secondary to coumarin, we have re- 
cently seen 3 other cases of duodenal hema- 
toma in which trauma apparently did not 
play a role. The first of these was an elderly 
man with a very low prothrombin time 
secondary to alcoholic cirrhosis. The second 
was a nineteen year old boy with hemo- 
philia. Both of these patients showed 
changes in the duodenum identical to those 
in the present report. The third patient, 
who also denied trauma, showed the classi- 
cal roentgen findings described by Felson 
and Levin. Thus, a total of 11 cases of duo- 
denal hematoma in which a history of 
trauma could not be elicited have been 
documented. However, trauma as a factor 
in some of these cases cannot be excluded 
since, in the presence of a bleeding ten- 
dency, a minor unrecognized injury may 
have been sufficient to initiate the process. 
It is of interest that the last patient men- 
tioned above and 1 of those reported by 
Felson and Levin were butchers. Possibly 
trauma to the abdomen occurred while 
they were carrying large slabs of meat, an 
everyday event in this occupation. 

The reason that spontaneous hemorrhage 
so commonly occurs in the duodenal region 
of the gastrointestinal tract is obscure. 
However, there appears to be such a pre- 
dilection, since a number of cases of diffuse 
duodenal hemorrhage have been reported 
in association with severe burns, tumor and 
trauma of the central nervous system, and 
major operative procedures. Recently, 
Katz! reported autopsy findings of 
“hemorrhagic duodenitis” in 25 cases of 
myocardial infarction. Although most of 
these patients were receiving anticoagu- 
lants immediately prior to death, none were 
apparently intoxicated by the drug. Roent- 
genograms were not available in any of the 
cases. 
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In the absence of roentgen evidence of an 
intramural mass or coil-spring appearance, 
the differential diagnosis of duodenal hema- 
toma, as represented in the 2 cases in the 
present report, must include infarction 
secondary to vascular occlusion and such 
inflammatory conditions as pancreatitis 
and acute duodenitis. In these conditions 
the duodenal wall may be infiltrated by in- 
flammatory exudate or hemorrhagic edema, 
resulting in a roentgen appearance similar 
to that caused by coumarin. The differ- 
ential diagnosis is extremely important, as 
operation in the presence of an unrecog- 
nized bleeding tendency might have dire re- 
sults. The history of coumarin administra- 
tion, the low prothrombin time, the typical 
roentgen findings, and the response to 
therapy make the diagnosis of intramural 
hematoma caused by anticoagulants vir- 
tually certain. 


SUMMARY 


The roentgenologic appearance of intra- 
mural hemorrhage secondary to anticoagu- 
lant therapy has not been previously 
described despite the relatively frequent 
occurrence of gastrointestinal and other 
hemorrhagic complications of such therapy. 
The roentgen features differ somewhat from 
those of intramural hematoma caused by 
trauma, possibly because of its more diffuse 
nature and/or the absence of clot forma- 
tion. Although the striking findings are also 
consistent with inflammatory changes in 
the duodenum, the history, laboratory, and 
roentgen findings readily establish the 
diagnosis. 


Jerome F. Wiot, M.D. 
Department of Radiology 
Cincinnati General Hospital 
Cincinnati, Ohio 


We are indebted to Dr. James H. Scatliff, 
Yale University School of Medicine, for per- 
mission to report Case ir. 
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NOTES ON A SMALL BOWEL EXAMINATION* 


By JOSEPH L. MORTON, M.D. 


INDIANAPOLIS, INDIANA 


RH years ago Weintraub and 
Williams® described a method for a 
rapid small bowel examination using iced 
barium and saline solution. Since then, a 
similar method has been used by the author 
with very satisfactory results. Inquiry 
among my colleagues indicates that the 
technique is little used and is not well 
known. It is being described again because 
of its advantages, which are as follows: (1) 
areas of disease are easier to find; (2) the 
patient 1s examined in a single visit to the 
department, and in less time; and (3) by 
examining an area which frequently is by- 


passed, additional diagnoses are estab- 
lished. 


TECHNIQUE 


Barium of the suspended type (micro- 
paque [R] is preferred), in the amount of 70 
gm. in 200 ml. of ice cold tap water, is 
employed to examine the hypopharynx, 
esophagus, stomach and duodenum. The 
relative amounts are not important and 
can be varied to suit personal preference. 
On completion of the upper tract examina- 
tion, note is made of the amount of barium 
remaining in the stomach, for in some pa- 
tients the entire small bowel and colon will 
fill in thirty minutes. With practice it can 
be determined when these patients should 
be called back before the lapse of thirty 
- minutes. 

A glass of ice cold normal saline solution 
is then given every fifteen minutes until the 
examination is completed. The saline is 
made from tap water and table salt in the 
department (about 200 ml. per glass). It 
must be cold and should be isotonic for 
fastest transit time. Nauseated patients are 
placed on their right side on a hospital 
cart. Nausea is additionally controlled by 
inhalation of aromatic spirits of ammonia 
U.S.P. on a cotton pledget. It is well to 


explain to the patient that drinking the 
saline solution will shorten the examination 
and aid in elimination of the barium later. 
Experience with constipation after being 
examined with the older nonsuspended 
barium makes patients react more coopera- 
tively to this procedure. We do not find it 
necessary to give the ambulatory noncon- 
stipated patient a laxative with this tech- 
nique. 

Thirty minutes before completion of the 
stomach examination, the average patient 
is briefly fluoroscoped and a roentgenogram 
is made. Abnormalities requiring additional 
study are noted. Stasis, retroplacement of 
loops behind the spine and other changes 
are identified and disposition is made of 
the patient. If the barium has reached the 
cecum the examination is terminated; 31 
per cent of the patients fall into this group. 
In an additional 34 per cent of patients, the 
barium is found in the terminal ileum. Re- 
examination of the latter group is made at 
fifteen to thirty minutes to study the ileo- 
cecal area. In 18 per cent the barium will 
have reached the midileum at thirty min- 
utes and usually will have passed into the 
colon. 

When passage of the barium is slower 
than this, the patient is evaluated at thirty 
minutes for the cause of delay. 

Patients on a salt free diet because of 
nephritis, heart failure or other reason, 
should be given plain ice cold water. It is 
not as efficacious as the saline solution, but 
considerable motility still can be induced. 
Patients who have salt retention may gain 
2—5 pounds if given the saline solution. 

Occasionally more barium is required to 
study some questionable area, to relate 
various areas of compartmentation, or to 
confirm a serious lesion. 

Patients are requested not to empty the 
bladder during the first thirty minutes or 


* Presented at the Sixty-first Annual Meeting of the American Roentgen Ray Society, Atlantic City, New Jersey, September 


27-30, 1960. 
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until after they have been fluoroscoped. It 
is much easier to study the pelvic loops with 


the bladder filling the pelvis and elevating 
the small intestine. 
ADVANTAGES 
Areas of disease are easier to find. 
Stress demonstrates variations of pattern 


and motility and elicits pain in the ab- 
normal small intestine. Polyps intussuscept 
with a slow forward motion and a quick 


plunger-like return which is very charac- 
teristic when once identified. Unsuspected 


'ancers are revealed when barium backs up 


behind them (Fig. 1). Parasites such as 
Ascaris lumbricoides Arst show as negative 
defects and then usually ingest barium 


at forty-five minutes. Foreign bodies and 
enteroliths can be located for more detailed 
study, Peritoneal adhesions are indicated 


carcinoma of the in: 


hic. 7, 
seventy vear old woman with blood loss anemia. 


Primary jejunum 


Note stasis behind the lesion (arrow). Deep gastric 


folds were confusing initially. 
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Pancreatitis with mass (arrow), edema 


loops and displacement of jejunum. 


bv increased deformation with rapid peri- 
stalsis 
The method is convenient for the pa- 
B and the radiologist. Diagnoses are 
stablished and reported in a shorter time. 
3. Unsuspected disease 1s se 
en: ice occupying lesions are easier to eval- 
uate when the small intestine is filled e 
barium (Fig. 2 and 3). Tumors of solid 
organs, aneurysms, and intraperitoneal and 
extraperitoneal lesions are outlined bv the 
opacified intestine. We routinely combine 
excretory urography with a rapid small 
intestinal series for evaluation of pant 
aortic and iliac lymph node areas in ym- 
phoma patients. 


DISADVANTAG, 


Ulcers 


are harder to see. bs no 
MAT by the necessity for more inetieu. 
lous studv of the mucosal pattern, as the 
craters are harder to identify. In our opin- 
ion, this is of little importance, for good 


Priya 





Fic. 3. Gas filled pocket (arrow), due to abscess fol- 
lowing diverticulitis, visualized by filing small 
bowel loops. 


spot roentgenography is always necessary 
in order to find many of the ulcers. 

Narcoties will delay motility. If pa- 
tients are seen within twenty-four hours 
after the administration of morphine, dem- 
erol or similar narcotics, they have pro- 
tracted transit times. A decision must be 
made as to the probable value to the pa- 





-— 


tient of the small intestinal studv and, if 


the indications are not urgent, the exam- 
ination should be terminated and resumed 
on another day. 


FINDINGS AND COMMENTS 
HERNIAS AND CONGENITAL CHANGES 
The viscus occupying a hernial sac can be 
established and internal hernias recognized 
by this examination (Fig. 4). It is not rare 
to find femoral, inguinal or umbilical her- 
nias which good clinical examiners have 
missed. Twice in infants we have observed 
umbilical hernias too small to be clinically 
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identified. In the recognition of internal 
hernias, attention should be paid to agglu- 
tination of loops, recognized by the palpat- 
ing hand, and to compartmentation (Fig. 
5). 

The retroplacement of loops behind the 
spine. seen first at the thirty minute recum- 
bent study and confirmed by upright lateral 
roentgenograms, has been valuable in our 
experience. This sign is present with para- 
duodenal hernias and adhesive bands with 
considerable regularity (Fig. 6). Admit- 
tedly, the number of such findings is not 
large, but the patients suffering from this 
compartmentation are likely to suffer for 
vears unless there is a careful small bowel 
study. 

W Vestigial mesenteric attachments are 
particularly difficult to recognize without 
good roentgenograms. Only aslight straight- 





Fic. 4. Congenital failure of rotation with the 
jejunum displaced to the right and without a 
normal relationship to the superior mesenteric 
artery. The patient had been admitted twice in 


five years for recurrent obstruction, 
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ening or deflection of the loops may be ob- 

erved. If the patient is emotionally stable 
and if the complaints are related to meals, 
it is worthwhile to repeat the examination 
when there is the merest suspicion of com- 
partmentation with abnormal position of 
loops. 

Multiple diverticula are of some clinical 
significance in macrocytic anemia. Re- 
duplic ations and cysts can be demonstrated 
in relationship to bowel segments if all the 
loops are filled on one or two roentgeno- 


“a e 


grams (Fig. 7). 


INTRINSIC VASCULAR DISEASE 


Although our 
quire some 


clinical colleagues mav re- 
e persuasion, 


find that inges- 





Fic. g. Compartmentation by omental adhesion in 
the deep pelvis, presumed due to appendectomy in 
childhood. Recurrent vomiting, pain and bleeding 
forced surgical exploration after intermittent at- 
tacks over a three year period. The condition had 
been identified three years before surgery but the 
patient and surgeon initially were unwilling to 
accept the diagnosis. 
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Xs 
Want 


Fic. 6. Lateral put view of the same case as 
Figure 4 showing loops (between arrows) behind 
the spine. 


tion of barium is no more dangerous E 
of food for cases of the acute mesenteric 
'ascular accident. Recognized clinically bs 
the acute onset, local mass and blee ding, 
the extent and improvement of the mesen- 
teric occlusion can be demonstrated roent- 
genographically ( Fig. 8 and 9). Judgement 
must be exercised in determining the best 
time for small bowel studv, but know ledge 
of the behavior and size of the lesion im- 
proves s its management. All cases do not re- 
quire surgical intervention. 

Obstructions of significance can be diag- 
nosed from barium enema studies alon E 
and without oral barium. We have occa- 
sionally used hyperhydration of the patien 
with saline solution to prevent obstruction 
of $ colon when, by accident or design, 


oral barium has been given, 


8o Joseph L. 





Mesenteric eyst causing displacement and 


biG. 5 
compression of the bowel and with the mid. 
abdominal loop of the small intestine (between 
arrows) too intimately bound to the mass to be 
preserved surgically. This is one of 3 such cases 
identified in the past six years, each of which had 
one midabdominal loop of the small intestine that 
required removal. 


DISORDERED MOTILITY 


Reference should be made to the work of 
Golden? who coined this useful term. Inso- 
far as we can determine, 1n our examina- 
tions the same patterns are identifiable as 
those described bv him, allowing lor d can: 
densation of the time internal. It seems 
more logical to stimulate the intestine to 
maximum effort than to fast the patient. 
Functional bowel states related to social 
maladjustment can be demonstrated to 
have irregular patterns of stasis, edema and 
hypermotile segments T to those 
described bv Friedman.? Depending on the 
interpretation, similar. changes may be 
attributed to allergy, edema, nervous states 
or nutritional causes (Fig. 10). Generally, 
in malabsorption syndromes of the sprue 
type the barium moves slowly, so these 





Morton Jers 196: 
cases can easily be distinguished from the 


other group. Some care should be taken to 
clude electrolyte imbalance, as in heart 

liver or kidney disease and anemia, as the 
nuse for the delay. Insofar as we can 


determine, this differentiation is. clinical 
and requires laboratory confirmation but it 
may be initially suggested by the gastro- 
intestinal s study, 


PEPTIC ULCERS 


À very MSIE relationship exists be- 
tween peptic ulceration, particularly with 
duodenal ulcers, and motility. Some pa- 


tients show very rapid and others very 
slow transit times. At thirtv minutes the 


barium had reached the rectum in almost 
twice as many ulcer patients as Ad 
without demonstrable craters. No rate dif- 
ference was found between those E 
only deformity of the cap, without demon- 
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Fic. 8. Acute 
minal ileum. This wi 
complete return of T pattern to normal after a 
chnical diagnosis. 


vascular occlusion (arrow) in the ter- 
s treated conservatively with 
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strable ulcers, and those without any evi- 
dence of ulcers in this respect. Of $14 ulcer 
patients having demonstrable craters, the 
barium had reached the rectum in 3.1 per 
cent, whereas, of the remaining 1,236 pa- 
tients, it had reached the rectum in only 
1.8 per cent. This is not a new observation, 
according to Alvarez. The slow transit 
times are complicated problems related to 
perforation, inflammation and duodenal 
ileus. In 10.7 per cent of the ulcer group, 
barium did not pass the jejunum at thirty 
minutes as compared to 2.5 per cent of the 
non-ulcer group. 

An impression is gained from the pattern 
of repeat examinations that patients with 
average transit times are easier to control 
and do not return for repeat examination 
when released from medical management. 
Sometimes a patient with an initially slow 
transit time becomes hypermotile as the 
ulcer heals. Others revert from hvpermotil- 
ity to average transit times with healing of 
the ulcer. The patient without evidence of 
hypermotility appears unlikely to have a 
serious duodenal ulcer. 





lic. 10. Illustration of the rapid transit of barum 
to the sigmoid colon (fifteen minutes) in an adoles- 
cent girl; the cause was not recognizable clinically, 


Attention was strongly called to this 
hypermotility relationship by fluoroscopy 
of the first patient with a recognized Zol- 
linger-Ellison syndrome. She hi ad had diar 
rhea for many vears with copious stools 
several times a day before the acute ulcer 
pain developed. A similar patient has been 
described with watery diarrhea and : slet 
cell tumor without peptic ulcer.* Paren- 
thetically, note should be made of the dit- 
ficulty in adequately studying t the j jejunum 
in such cases. The continuous oe 
gastric hy persecre tion dilutes the bariun 
rapidly, making a satisfactory Hn 
pattern study very difficult, if not impos- 
sible. The patulous, s slightly obstructed 
atonic cap and second portion of the duo- 
denum add to the problem. Unless extreme 
care is taken, the jejunal ulcer will be hid- 





Fic. 9. Acute vascular occlusion (arrow) of unde- 
termined cause. Exploratory laparotomy six bv- tl | d adj | 
months after this study showed residual adhesion WD qur. e ru 

| 


between two loops; resection was not necessary. loops. Changes in caliber of the lumen and 
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Fic. 11. This patient had a cast syndrome with a 
high degree of small intestinal obstruction at the 
duodenojejunal junction (arrows). It was pos- 
tulated that marked edema was present from the 
appearance of the few jejunal loops seen at forty- 
hve minutes. Edema was thought to be the cause 
of obstruction and a positive indication for sur- 
gerv, which confirmed the roentgen findings. 
Rapid and complete recovery occurred. 


sharp kinks or knuckles of small intestine 
should be especially watched when typical 
gastrosuccorrhea and duodenal ileus are 
encountered. 

We have speculated that the rapid gas- 
tric emptying rate and the hypermotile 
small intestine are reverse facets of the 
hypersecretion factor in ulcer genesis; 7.¢., 
peptic and acid secretions are induced by 
the transit of food through the small in- 
testine without sufficient food remaining 
in the stomach to protect the lining and to 
neutralize the enzvmes and acid formed. 
In other words, peptic ulcers occur either 
in patients with hypersecretion or in those 
who empty their stomach too soon to 
neutralize the normal secretions. If this be 
true, routine measurement of motility 
would provide useful clinical information 
with indications for either anticholinergic 
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drugs or antacids in the management of 
ulcer patients. 

Other conditions associated with hyper- 
motility in our material are occasional cases 
of hyperthyroidism, emotional instability, 
gallstones and nonspecific acute enteritis. 


INFECTION 

The constitutional reaction to infection 
has many interesting re lationships. Some 
patients with duodenal ileus from the 
superior mesenteric artery syndrome ap- 
pear to have had recent changes in nutri- 
tlon or in protein or electrolyte balance re- 
lated to infections immediately preceding 
the development of acute svmptoms. A 
seventeen vear old bov, in a bodv cast, was 
rapidly deteriorating without much fever 
but with leukocytosis, vomiting and elec- 
trolvte imbalance. His original injury. was 
a fracture of the femur four months before, 
treated by an intramedullary nail. Osteo- 





Fic. 12. Persistent distention and compression of the 


terminal ileum (arrows) due to Jackson’s mem- 


brane found at surgery. 
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myelitis developed and, on admission here, 
the pin was removed and a bodv cast ap- 
plied. A duodenal ileus followed. The inter- 
esting feature is, however, that the distal 
edematous loops were recognized on the 
roentgenogram and verified at surgery (Fig. 
11). After duodenojejunostomy, the post- 
operative course was smooth. 

Less dramatic episodes are sometimes 
seen with the gradual development of duo- 
denal ileus after an infection or diarrhea 
which has been treated with antibiotics. 
We have found such a patient to have 
normal duodenal motility prior to such an 
infection, only to discover, a few months 
later, a typical "superior mesenteric artery 
syndrome.” At times the unfortunate pa- 





Fic. 13. Distended small bowel loop of the ileum 
(arrows) in a patient who had had colicky com- 
plaints throughout her life. Patient was of small 
stature and slight habitus, Operation was refused. 
This loop was seen to be rotated medially and 
laterally and to be inverted in the midabdomen on 
each of four examinations over a five year period. 
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Fie. 14. Subacute small bowel obstruction (arrows) 
from intestinal adhesions and pelvic peritonitis. 
Since the patient tolerated food, barium was given 
to identify the obstruction and the amount of dis- 
turbance of the intestinal tract. A single band at 
the terminal ileum was found at surgery. 


tient with chronic peritonitis and adhesions 
seems to undergo similar obstructive epi- 
sodes after infections. An old established 
regional ileitis similarly may be adversely 
affected by respiratory infections. Such epi- 
sodes of recurrent inflammation have been 
noted by Parsons, who attributes them to 
edema from adhesions, with eventual ob- 
struction, 
CECAL AREA LESIONS 

We find with Golden,*? that the cecal 
area can profitably be studied from above 
for such diverse conditions as Jackson's 
membrane (Fig. 12), congenital bands and 
webs, short patches of obstruction from 
many causes (Fig. 13 and 14), ileitis (Fig. 
15 and 16), appendicitis (Fig. 17), abscess, 
granulomas and tumors. Extrinsic tumors 


4 


of the appendix and cecum and enlarge 


£ 


iiac lymph nodes can protrude into tl 


ari 


H 
H 
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he 
barium column to give graphic evidence of 
their existence (Fig. 18). One case of intus- 
susception of the ileal cecal valve through 
a tight submucosal constriction was found 
and later relieved by surgery. Another case 
of ileal intussusception in an eleven vear 
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hac. ag. Early thickening and edema of the terminal 
ileum (arrow), thought to be due to regional ileitis 
in the developing stage. This is à not uncommon 
finding that requires a small bowel examination 
for verification as it is a diagnosis of exclusion, 
since only this minor change is present. 











old bov with healed duodenal ulceration 
was almost accidentally found at the sma 

bowel study when there had been no prior 
clinical or roentgenologic suspicion. No 
polyp or diverticulum to explain the intus- 
susception was found at surgery and he has 
been well since then. We suppose this to 











Be 


top right 


Fic. 16, 


Advanced stage of regional ileitis (between 
arrows) with cecal involvement. 








bottom right 

d appendiceal mass of five years’ 
duration (arrow) is outlined by small bowel loops. 
The diagnosis, not established by previous exam- 
inations made elsewhere of the gastrointestinal 


tract, was verified surgically. 


Fic. 17. An organize 
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Fic. 18. Carcinoma of the colon with extraluminal 
mass (arrows) slightly obstructing the small bowel. 
The obstruction had not been clinically identified. 
The barium enema study was not diagnostic but 
this appearance of small bowel obstruction and the 
demonstration of the mass between the cecum and 
ileum by compression studies etablished the need 
for surgery. 


be another example of hypermotiity with 
duodenal ulcer, for we are certain that an 
ulcer was present a year earlier. 

None of these cases are common enough 
to lead to directed examinations by the 
clinician but taken together they make up 
a respectable number of serious diseases 
discovered by routine examination. 


SUMMARY 


A technique for the physiologic forcing 
of barium through the small intestine at 
a rapid rate is again presented in the hope 
that, because of its simplicity and useful- 
ness, 1t will be more widely adopted. The 
entire small bowel can be visualized 1n one 
hour in the normal patient with, at most, 
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two roentgenograms. The discoverv of un- 
expected disease and guides for therapy are 
enough to justifv the routine use of the 
method. The adoption of adequate gonadal 
protection, rapid screening, fast screens and 
film, high kilovoltage and modern develop- 
ers more than compensates for the possible 
additional exposure and makes radiation 
dosage tolerable. The time saved should 
alone justify the additional expense of sus- 
pended barium, without considering the 
scientific reasons for its use. 
Department of Radiology 
St. Vincent’s Hospital 
120 West Fall Creek Parkway 
Indianapolis, Indiana 

The author wishes to express thanks to the 
entire Radiology Department staff, and espe- 
cially to Miss Phillis Willoughby of St. Vin- 
cent's Hospital, for aid given in preparing this 
paper. 
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MUCORMYCOSIS OF THE COLON 


By EDWARD DE FEO, M.D. 


SCHENECTADY, 


EMBERS of the Mucoraceae family 

of fungi are common saprophytes 
and laboratory contaminants. They have 
been recognized as pathogens in man, on 
occasion, since the last centurv.? Prior to 
194, accounts have been rather rare; since 
that time, however, articles of infection in 
man have been numerous. Most of these 
have been concerned with involvement of 
the paranasal sinuses, central nervous svs- 
tem, or the lungs. Less common have been 
reports of cases involving the intestinal 
tract. Within the past three years, 4 cases 
have been discovered at this institution 
which will be reported elsewhere. One of 
these, in which the colon is involved, is re- 
ported below. 


REPORT OF A CASE 


A fifty-one year old white male was admitted 
to Ellis Hospital i in October, 1956, three months 
following circumcision for an ulceration of the 
prepuce of the penis. At admission he com- 
plained of early fatigue and slight epigastric 
"burning" sensation. On physical examination 
there were present bilaterally-enlarged in- 
guinal lymph nodes, small axillary lymph 
nodes, a healed ‘anu in the right axilla, and 
moderate spleen enlargement. 

Initial blood studies revealed: red blood cells 
2.4 million; hemoglobin §8 per cent, 9 gm.; 
packed cell volume 28 per cent; platelets 
78,000; white blood cells 2,000 with ake 2 per 
cent, segm. 16 per cent and lymphocytes 82 
per cent; shght anisocytosis; and immature and 
atypical lymphocy vtes. The bone marrow study 
demonstrated chiefly primitive cells having the 
characteristics of lymphoblasts and an increase 
diminished but adequate. 7 ni cl 
were seen. On review of the prepuce section, the 
corium was noted to be infiltrated by lymphoid 
and plasma cells, few eosinophils, and many 
large mononuclear cells in forms of distinct 
nodules or gathered about blood vessels and 
nerves. The impression of both was lympho- 
blastic lymphoma. 


meticorten. Within a few days 


ba 
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The patient was given one transfusion and 
treated with ACTH, 20 units by intravenous 
drip daily for ten days, and then 30 mg. of 
his white blood 
cell count dropped and remained between 400~ 
800 cells. Radiation therapy was given to the 
splenic area with a surface absorbed dose of 

1,427 rads. Roentgenograms of the spine, chest 
and intestinal tract were negative except for a 
few small diverticula in the descending colon 
(Fig. 1). 

The patient was discharged after three weeks 
and maintained on  meticorten for seven 
months. During this period he received several 
units of packed cells, testosterone and "spray" 
radiation of 105 r exposure dosage on two occa- 
sions. 

He was re-admitted in June, 1957 with com- 
plaints of increasing fatigue, weakness, chills, 
fever, abdominal cramps, left lower abdominal 
pain, and pain at the sites of upper incisor 





Fic. 


. Barium enema examination in October, 1956 
was ea except for several small diverticula 
of the descending colon just above the iliac crest 
level. 
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periapical infections and cellulitis. He was 
tender in the abdominal left lower quadrant but 
no spasm or rigidity was noted. 

The teeth were extracted and the abscesses 
were drained without complication. Abscess 
culture and blood cultures were sterile. Large 
amounts of penicillin, streptomycin and chloro- 
mycetin were administered. A barium enema 
study (Fig. 2 and 3) revealed an annular defect 
of the descending colon outline where diver- 
ticula were noted previously. There was a short 
zone of involvement and abrupt transition to a 
normal outline. À few diverticula were seen in 
the area. The bowel was not fixed in position 
during fluoroscopy. Because of the history, 
lymphomatosis involvement was considered 
and an estimated dose of 1,500 rads was de- 
livered to this zone. He was discharged in ten 
days at which time there was no temperature 
elevation. 

Final admission. followed in one week be. 
cause of no bowel movements and increasing 
severity of abdominal pain which was aggra- 
vated by movement. He had chills and a spik- 





Fic. 


2. Barium enema examination in June, 1957, 
about two weeks prior to laparotomy, revealed a 
short, irregular, annular narrowing of the colon at 


the same level. Two diverticula were noted on 
the lateral aspect of the colon at the margin of the 
lesion, 
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;. Enlargement of involved 
portion of Figure 2. 


Fic. 


ing fever up to 105? F. The abdomen was dis- 
tende 1, tympanitic, and there was a palpable 
mass in the lower left quadrant. At this time, 
his red blood cell count was 2 million, he: no- 
globin 6.7 gm., platelets 70,000 and the white 
blood celi count 150. A roentgenogram of the 
abdomen showed intestinal obstruction at the 
descending colon, Penicillin, chloromycerin, 
streptomycin and hy daii ons therapy was 
continued. 


pon 


risk, after be ds à om. was Los 
formed. Foul-smelling material was encoun- 


tered and portions of necrotic descending colon 
wall were recognized. The area was drained and 
the abdomen closed partially. The patient be- 
came very weak and expired on the thir d day. 
At postmortem examination 300 cc. 
amber fluid was removed from the perito neal 
cavity, There was thickening and marked in- 
flammation of one short area of the descending 
colon. In dissecting the colon in this zone, a 
mass of fecal material was found 1n the meso- 
colon. The peritoneum 
and around the 


at the site of surgery 


colon was inflamed and 


showed yellowish fibrin pus deposits, On miero- 


scopic section (Fig. 4) there were necrosis and 
p eukocytic infiltration, extensive. submucosal 
hemorrhage and thrombosed vessels. The 

thrombi were formed by a meshwork of hyphae 
and red blood cells. Hyphae, in masses, were 
growing through the vessel walls into adjacent 
tissue which was infarcted. These had the tvpi- 
cally wide diameter of mucormycosis, were 


co 
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Fis. 4. Photomicrograph of section showing hyphae growing into the colon wall. 
4 g r! *. A ene! cel 


nonseptate and coenocytic, with branching al- 
most at right angles. No cultures were made. 

A secondary branch of the pulmonary artery 
was occluded by a thrombus formed by masses 
of the same type of fungus. These had grown 
into adjacent lung tissue where nearby were 
foci of bronchopneumonia. 

There were a few superficial denuded areas 
in the mucosa of the stomach, but no fungi were 
found at those sites. The spleen had two small 
infarcted areas. The sinusoids were wide and 
focal interstitial hemorrhage was present. Nor- 
mal bone marrow cells were replaced almost 
completely by atypical immature large cells 
with large vacuolated nuclei containing chro- 
matin resembling lymphoblastic cells. Only a 
few red blood cells were present. The polychro- 
matophilic cells of the granulocytic series were 
absent almost completely. The diagnosis was 
lymphoblastic leukemia. 

No fungus invasion of any organs other than 
the colon and lung was found. 


DISCUSSION 


Mucoraceae hyphae are wide, with diam- 
eters ranging from 4—20 u, nonseptate and 
having numerous branches, often extending 
outward at right angles.!° Genera cannot 
be identified except by culture and usuallv 
this is not done prior to tissue fixation, 


since the presence of the fungus 1s not often 
suspected. Where cultures have been made, 
a member of the genus RAizopus was usu- 
ally found to be the responsible organ- 
ism sn 

Spores of the organisms are air borne and 
are believed to enter the bodv bv either 
inhalation or by wav of the intestinal 
tract, although spores are not found in the 
body. There is a strong tendency of the 
fungi to invade blood vessels and produce 
intense, localized. inflammatory reaction, 
necrosis and thrombosis. The favored route 
of spread is along blood vessels or lym- 
phatics, especially, in the perineural zones. 
In some instances only one system is in- 
volved, but, in almost as many, the disease 
is disseminated. 

In a great majority there is an associated 
chronic, debilitating disease, usually leu- 
kemia or diabetes, and also, less commonly, 
nephritis, tuberculosis, liver abscess and 
diarrhea.* 9 Several case histories indicate 
no such association.^!^ The disease has 
been produced experimentally in animals 
in the acute toxic phase of alloxan dia- 
betes.*? The sudden increase in the number 
of reported cases has coincided with the 


VoL. 86, No. 1 


use of large amounts of antibiotics and 
cortisone, and the latter, especially, appears 
to be a significant factor affecting both 
defense mechanism and fungus spread and 
proliferation.?:? 

Because of the production of thrombi 
in significant vessels by hyphae masses, 
the survival time of those patients treated 
to prevent bacterial infection may be less 
than of those succumbing to bacteria. The 
reports of deaths indicate only a very short 
period of survival from the time of onset 
of the disease. 

Five cases with involvement of the in- 
testine have been collected by Baker et al.? 
in addition to reported single cases.95? 1.17 
The palate or esophagus was involved 
once. The stomach was involved in 2 pa- 
tients, the small intestine in 3 and the colon 
in 4. In 1 case the disease was disseminated. 
The appearance of the lesion of the cecum 
in Clark’s® diabetic-leukemic patient was 
described, following a gastrointestinal se- 
ries, as consistent with a carcinoma or leu- 
kemic infiltration of adjacent lymph nodes. 

When pathologic findings are discussed, 
the presence of intense inflammatory reac- 
tion with bowel wall edema, exudate and 
entrapped leukocytes is described. There 
is a sharp demarcation between involved 
and normal intestine. Necrosis or ulcera- 
tions always are present with thrombosis 
in adjacent vessels. Hyphae are found 
growing from bowel wall into submucosal 
vessels and in the thrombi. 

The sequence of events in this reported 
case cannot be established, however, with 
the short zone of involvement; with the 
presence of adjacent uninvolved diver- 
ticula, it may be assumed that perforation 
due to thrombosis or hyphae penetration 
was the initial event rather than perfora- 
tion of a diverticulum. 

This case emphasizes the error of irradiat- 
ing a lesion without biopsy after large 
amounts of cortisone have been given, 
when there is a marked depression of the 
white blood cell count and a diagnosis 
seemingly has been established. 

In similar cases with bowel defects and 
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suspicion of perforátion, prompt surgery 
may be indicated rather than permitting 
more infarction and spillage during a 
valueless delay. With the increasing use of 
massive therapy in diabetic or leukemic 
patients, more such cases are predicted. 


SUMMARY 


I. A case is reported of a patient with 
the diagnosis of lymphatic leukemia re- 
ceiving large doses of ACTH and anti- 
biotics who developed an annular lesion of 
necrosis and perforation of the descending 
colon due to mucormycosis. 

2. Since the use of such therapy is in- 
creasing, a marked rise in the incidence of 
mucormycosis is predicted in patients with 
diabetes, leukemia and in those chronically 
ill, possibly with similiar types of intestinal 
defects. 


Ellis Hospital 
Schenectady 8, New York 
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THE ROENTGENOLOGIC FEATURES OF CARCINOMA 
IN CHRONIC ULCERATIVE COLITIS* 


By JOHN R. HODGSON, M.D., Section of Roenigenology, and 
WILLIAM G. SAUER, M.D., Section of Medicine 
Mayo Clinic and Mayo Foundation} 

ROCHESTER, MINNESOTA 


HE occurrence of carcinoma in chronic 

ulcerative colitis is a well-established 
fact; numerous authors have called atten- 
tion to this relationship.! Less well known 
are the roentgenologic features of the 
carcinoma associated with ulcerative 
colitis. In order to clarify the roentgeno- 
logic manifestations of this disease and to 
explore the factors that may permit roent- 
genologic differentiation between car- 
cinoma and stricture or polypoid hyper- 
plasia in chronic ulcerative colitis, 49 cases 
of roentgenologically suspected carcinoma 
associated with ulcerative colitis were re- 
viewed. Of the 49 patients, 27 were men 
and 22 were women. 

A total of 29 of the original 49 patients 
were ultimately shown to have carcinoma of 
the colon superimposed on chronic ulcera- 
tive colitis. In all 29 cases the diagnosis was 
proved by pathologic examination. Among 
the other 20 cases in which there was roent- 
genologic suspicion of a malignant lesion, 2 
were cases of carcinoma of the colon in 
which there was no evidence of ulcerative 
colitis; in 7 others an operation was not 
performed because other clinical findings 
did not corroborate the roentgenologic 
diagnosis; in another 7 cases resection of 
the colon was performed for chronic ulcera- 
tive colitis with what proved to be stric- 
ture or polypoid hyperplasia; and in the re- 
maining 4 cases exploration revealed ulcera- 
tive colitis but failed to reveal carcimona, 
and no resection was performed. 

In 1949, Sauer and Bargen‘ in a report of 
4I cases of carcinoma complicating chronic 
ulcerative colitis stated that the distribu- 
tion of carcinomas was as follows: 19 in the 


rectum, 5 in the sigmoid, 4 in the descend- 
ing colon, 6 in the splenic flexure, 6 in the 
transverse colon, 3 in the hepatic flexure, 
4 in the ascending colon, and 10 in the 
cecum. (More than one carcinoma was pres- 
ent in some patients.) 

The present review of the roentgenologic 
manifestations of carcinoma in ulcerative 
colitis will be concerned only with neo- 
plasms occurring above the level of the 
rectosigmold, since lesions in the rectum 
may be more easily and accurately dem- 
onstrated by proctoscopy. The distribu- 
tion of carcinoma was as follows: trans- 
verse colon, 14; splenic flexure, 4; hepatic 
flexure, 2; descending colon, 7; ascending 
colon, 6; cecum, 3; sigmoid, 1. Of interest 
is the relatively large number of occur- 
rences in the transverse colon as well as the 
solitary case in the sigmoid. Multiple 
lesions were present in some cases. In all 
but 2 of the 29 cases the entire colon was in- 
volved with ulcerative colitis. When the 
carcinoma occurred in segmental ulcera- 
tive colitis, as it did in the remaining 2 
cases, it showed no features different from - 
those of the carcinoma in the other 27 
cases. 


CLINICAL OBSERVATIONS 


It was pointed out in a previous article 
by one of us* that chronic ulcerative colitis 
began in early adult life in the majority of 
patients in whom associated carcinoma de- 
veloped. Few patients were more than 
thirty-five years of age when symptoms 
began. In most instances these patients 
tended to do fairly well on treatment for a 
time, but they usually had rather severe 


* Presented at the Sixty-first Annual Meeting of the American Roentgen Ray Society, Atlantic City, New Jersey, September 


27-30, 1960. 


t The Mayo Foundation, Rochester, Minnesota, is a part of the Graduate School of the University of Minnesota. 
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exacerbations during the course of their 
illness. 

Most patients noted a change in the 
character of their symptoms which tended 
to point to the fact that a complicating 
malignant lesion was developing or was 
present. All had had ulcerative colitis a 
number of vears before the change in the 
character of the symptoms occurred. The 


outstanding new svmptoms consisted of 


progressive loss of weight, abdominal pains 
or cramps differing from the distress usu- 
ally associated with colitis, an increase in 
the number of stools, and an increase in the 
appearance of blood in the stools. In some 
instances an abdominal mass was noted by 
the patient. Practically all patients com- 
plained of weakness. Some presented signs 
and svmptoms of intestinal obstruction. 
Hypochromic anemia of rather severe de- 
gree was a fairly constant finding in asso- 
ciation with the malignant change. 

In the present group of 29 cases the aver- 
age age at the time of discovery of the 
carcinoma was thirty-five years; the young- 
est patient was twenty-eight, the oldest 
sixty-two. The number of vears that 
chronic ulcerative colitis had been present 
averaged seventeen. The shortest history 
of the disease was one vear and the longest 
thirtv-nine years. 


ROENTGENOLOGIC FEATURES 

The form carcinoma may take in chronic 
idiopathic ulcerative colitis may vary con- 
siderably. [n general, five morphologic 
gr Ts may be recognized. roentgenologi- 
caltys ah) d (2) annular, (3) 
sessile , (4) poly poid, and (5) scirrhous. The 
term “scirrhous” actually does not indicate 
form, but the pathologist uses this term to 
describe a type of carcinoma occurring in 
ulcerative colitis, and this type has a fairly 
specific roentgenologic picture. 

The constricting lesion is characteristi- 
cally long. In : case such a carcinoma was 
31 inches long (Fig. 1). This is the most 
commonly encountered form of carcinoma 
in ulcerative colitis and represents more 
than half the total number of carcinomas 
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in this series. The edges of the bowel in- 
volved by carcinoma are ragged and ir- 
regular. The lumen of the bowel is nar- 
rowed, and its ragged and irregular channel 
contains numerous small, polyp-li ke pro- 
jections (Fig. 2). The ends of the con- 
stricted segments are cone-shaped, and 
they contain an occasional sharp edge of 
advancing carcinoma. The constriction 
may be concentric or eccentric, but it 1s 
always irregular. There is usually no sharp 
delineation between carcinoma and adja- 
cent mucosa involved with ulcerative 
colitis. 

The annular lesions resemble the nap- 
kin-ring carcinomas of the colon seen in pa- 
tients without chronic ulcerative colitis. 
These lesions tend to be shorter, the ends 
are sharper, and the mucous membrane has 
the structureless mucosal relief pattern of 
carcinoma (Fig. 3). 

Sessile carcinomas (Fig. 4) are also 
similar to those encountered in patients 
without ulcerative colitis. Annular and 
sessile carcinomas represented 6 of the 37 
carcinomas seen in this group of 29 cases. 
(Some of the patients had multiple car- 
cinomas.) Polypoid carcinomas were un- 
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the "surprise cancer" found only at resec- 
tion. Because of replacement of the mucosa 
bv sheets of cancer cells, the bowel has a 


relati vely flat surface which is indistin- 
guishab le roentgenologically from the de- 
nuded mucosa of burned-out chronic 


ulcerative colitis. When some segmental 
narrowing of the bowel is present, difter- 
entiation between carcinoma and stricture 
is difficult, since the flat surface of the 
lumen of the narrowed segment of bowel 
may look exactly the same in both seir- 
rhous carcinoma and stricture. 


In about half of our cases of carcinoma of 


the colon in chronic ulcerative colitis, the 
colitis was quiescent at the time of diag- 
nosis of the carcinoma, and in most of the 
remaining cases only slight roentgenologic 
evidence of activity was present. However, 
carcinoma is not necessarily limited to those 
patients with contracted, nondistensible, 
hoselike colons (Fig. 6, a and 6). Many pax 
tients with old, buned out ulcerative 
colitis have some degree of distensibility of 
the colon. Distention of the bowel mav re- 
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veal otherwise unsuspected lesions. For this 
reason fluoroscopy and roentgenograms of 
the barium-filled colon are important in the 
diagnosis of carcinoma. 

Although obstruction did not occur in the 
present cases of carcinoma, it undoubtedly 


Occurs occasionally in carcinoma Asso- 
ciated with ulcerative colitis. The 2 cases 


of complete obstruction roentgenologically 
thought to involve carcinoma proved to rep- 
resent strictures with no evidence of car- 
cinoma. It may be that the scarring caused 
by ulcerative colitis prevents obstruction 
until the carcinoma is far advanced. The 
diagnosis then will usually have been made 
before obstruction occurs. In general, the 
lumen of the bowelattheregion of carcinom- 
atous growth is larger than that seen in 
carcinomas not associated with chronic 
ulcerative colitis. 

In most cases the usual sharp delineation 
between carcinoma and normal bowel is 


not present. The margins of the carcinoma 
tend to fade off into the adjacent bowel 
already 


deformed by ulcerative colitis. 





Fic. 6. (à) Carcinoma of the transverse colon. Note that distensibility of the colon is still. present in this 


case of ulcerative colitis. 


(4) Postevacuation roentgenogram of a. 
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This is particularly true of the scirrhous 
variety of carcinoma. 

Multiplicity of carcinomas is a fairly 
common finding in ulcerative colitis. Ot the 
2g patients in this series, 7 had multiple 
carcinomas. In most ipsia E these multi- 
ple carcinomas were of the same morpho- 
logic type, although all different types may 
occur in the same patient. A higher in- 
cidence of multiplicity of carcinoma has 
been reported in ulcerative colitis,’ but it 
must be considered that rectal lesions were 
excluded in the present study. 


Roentgenologic evidence of activity of 


the ulcerative colitis is unusual. In. the 
majority of instances the disease is quies- 
cent. In about 25 per cent of cases car- 
cinoma is associated with roentgenologic 
evidence of mild or moderate activity of the 


colitis. Conflicting opinion exists concern- 
ing Ms E ap , of Ee ges 


d Fina xb carcinoma in Es ative 
colitis. The findings in the present series of 
29 patients indicate that polypoid hyper- 
plasia of the colon is less likely to be present 
in association with carcinoma if it is not 
localized in a segment of colon. 


E 





bic. 7. Polypoid hyperplasia of the descending colon 
and sigmoid. No carcinoma 1s present, 
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There seems to be no reliable way of 
determining the difference between be- 
nign stricture and so-called scirrhous car- 
cinoma associated with chronic ulcerative 
colitis (Fig. 8). Close attention to the 
clinical status of the patient may be of some 
help. Exploration may be necessary for 
differentiation. 


SUMMARY 


The occurrence of carcinoma superim- 
posed on ulcerative colitis is a well-estab- 
lished fact. Carcinoma tends to occur in 
younger persons with quiescent ulcerative 
colitis who have a history of the disease of 
about seventeen years’ duration. In such 
cases the patient may complain of a recent 
change in bowel symptoms. 

Roentgenologically, these lesions con- 
sist of constricting, sessile, polypoid, an- 
nular, and scirrhous defects. The most 
common form is the long constricting 
lesion with coned ends, ragged edges, small 
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polyp-like defects in the lumen, and an 
adequate but ragged channel. 

Differential diagnosis is difficult, particu- 
larly in the scirrhous variety, in which the 
lesions may often resemble strictures roent- 
genologically. Occasionally, resection of the 
colon will reveal a carcinoma which was not 
suspected clinically or roentgenologically. 


Mayo Clinic 
Rochester, Minnesota 
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CARCINOID OF THE RECTUM* 


A CASE REPORT WITH OBSERVATIONS ON RADIOSENSITIVITY 
OF NODULAR METASTASES TO THE SKIN 


By MERALL ROTH, M.D.f 


SAN FRANCISCO, CALIFORNIA 


ARCINOIDS are said to arise from 

argentafin (Kultschitzky) cells nor- 
mally present in the bases of the crypts of 
Lieberkühn in the gastrointestinal tract 
from the cardia of the stomach to the anus. 
Seventy to 90 per cent of the cases occur in 
the appendix. Most of the others are found 
in the ileum. The rectum is probably the 
most frequent site of origin in the colon. 
Multiple primary lesions are not uncom- 
mon, particularly in the small intestine. 
They have been found in patients ten days 
to eighty-nine years of age. Statistical data 
are summarized by Ritchie. De Lashmutt 
and Kolozs?? found that the average age of 
patients with this tumor was forty-five 
years. Green’ reports that 3 of his 6 cases 
ranged from twenty-one to thirty-two 
years in age. 

Except for the carcinoids arising in the 
appendix where symptoms resembling the 
initial stages of appendicitis lead to early 
discovery, metastases are often quite large 
before a small primary lesion is found." 
The metastatic spread occurs through the 
lymphatics of the mesentery to the re- 
gional lymph nodes and by the portal cir- 
culation to the liver. Metastases also have 
been reported in the bone, brain, skin and 
viscera. In 1944, in a survey of the litera- 
ture, Ritchie and Stafford" found that only 
12.6 per cent of 111 cases of rectal carci- 
noids had metastasized. This was the low- 
est Incidence save for carcinoids of the ap- 
pendix. These figures would have un- 
doubtedly been revised upward with ade- 
quate follow-up. Survival for more than 
ten years is not uncommon and metastases 
from the rectum which were not grossly 


evident on an earlier observation may well 
appear later. Dockerty* states that nearly 
şo per cent of rectal lesions larger than 5 
mm. when first seen will metastasize. He 
also states that 5 per cent of submucosal 
nodules in the rectum seen by the procto- 
scopist are carcinoids. They are usually 
small, freely movable, and respond to 
fulguration. About 75 per cent of them are 
asymptomatic and are found incidentally. 
Symptomatic patients may have bleeding, 
diarrhea, constipation, and tenesmus. 
Masson, forty years ago, referred to 
these tumors as argentafinomas and in- 
sisted on the endocrine activity of the 
enterochromaffin cells. This was regarded 
as unfounded speculation. Since 1930, case 
reports appeared in the literature noting 


‘the coincidence of pulmonary stenosis and 


metastasizing carcinoid, but it was not 
until 1953 that two independent reports?:!5 
established a new syndrome linking hor- 
monal effects and cardiovascular abnor- 
malities with the tumor. Since then other 
cases have been published.!^!* In 1936, 
Erspamer? and his co-workers extracted a 
substance, which he called “enteramine”’ 
from tissues containing Kultschitzky or 
similar chromaffin cells. In 1952, this was 
identified as s-hydroxytryptamine by Ers- 
pamer and Asero.® Page called this “sero- 
tonin."? [t is now evident that some 
carcinoid tumors produce an excess amount 
of this substance causing violaceous cyano- 
sis and telangiectasia of the face, episodic 
flushing, and at times tachycardia, hypo- 
tension, asthma, diarrhea, and abdominal 
pain. As it passes through the right heart, 
it apparently has a toxic effect on the endo- 


* From The Department of Radiology, Veterans Administration Hospital, San Francisco, California. 
T Chief, Radiology Service, Veterans Administration Hospital, San Francisco, California and Assistant Clinical Professor, Depart- 


ment of Radiology, University of California. 
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Fic. T. Roentgenograms of the pelvis. 42) December, 1925. Early evidence of osteoblastic metastases was 


manifested by dense irregular trabeculations. These are seen in the pelvis. Note the colostomy. (8) April, 


i 


1956. The osteoblastic metastases progressed to dense homogeneous involvement of the lumbar spine and 
most of the pelvis. The process is less advanced in the pubic arches and upper femora. These changes 
were tvpical for the entire axial skeleton except for the skull which showed no metastatic lesions. 


cardium, resulting in right heart failure 
from a fibrous endocarditis and valvulitis 


carried by the platelets and 1s apparently 
inactivated by the lungs, sparing the left 
heart. It is excreted in the urine as z-hs- 
droxvindole-acetic acid, 


REPORT OF A CASE 


G.B. In October, 1948, this thirty-eight year 
old white male truck driver had three episodes 
of bloody bowel movements with a total loss of 
about a pint of dark red blood. Three weeks 
later he again had three bowel movements 
mixed with blood. A private physician found a 
small rectal lesion on a sigmoidoscopy. This was 
biopsied and reported as carcinoma. 

The patient was referred to Oak Knoll Naval 
Hospital in Oakland in December. A 1 cm. 
papilloma on the anterior rectal wall 10 cm. 
from the anus was visualized through the sig- 
moidoscope. A biopsy was reported as carci- 
noid. An abdominoperineal resection was done 
on December 28, 1948. The rectum and sigmoid 
were removed. No gross lymphadenopathy was 
observed and the liver was normal to palpa- 
tion. An ulcerated lesion, 17 mm. in diameter, 
with an elevated border was found in the rec- 
tum. Sections did not indicate any invasion of 


the muscularis. The pathologist was uncertain 
of the histologv but thought it was a melano- 
sarcoma. He noted that no chromaffin cells 
were found on special stains. It was reported 
as a malignancy, type undetermined. The pa. 
tient was discharged feeling well with a func- 
tioning left lower quadrant colostomy. He re- 
turned to his former occupation and had no 
complaints until August, 1953 when he began 
to lose weight, became easily fatigued, and 
noted anorexia, as well as back and leg pain. 
Roentgenograms in December, 1953 showed 
dense irregular trabeculations in the. lumbar 
spine and pelvis (Fig. 1.7). 

He was first seen in this hospital in March, 
1954 and, at that time, was thoroughly investi- 
gated. It was felt that the patient had wide- 


spread metastatic bone disease (Fig. 2.7). A 
biopsy of a skin nodule on the face revealed 
metastatic carcinoid. Bone marrow biopsies 
pain began in October, 1954. At that time the 
alkaline phosphatase was elevated to 16.1 
gm. and the white blood cell count was 9,500 
with a normal differential. Thioguanine was 
started in November and continued for eighteen 
months in the hope of arresting the growth of 
neoplasm. Initially, the dose was 120 mg. per 
day but, because of bone marrow depression 
requiring several transfusions, it was gradually 
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reduced to 75 mg. per day. There was a gradual 
downhill course noted through several interval 
admissions. The diffuse osteoblastic metastases 
progressed unabated. Bone pain required con- 
tinuous use of narcotics. Increasing numbers of 
skin nodules, up to 15 mm. in diameter, ap- 
peared on the face, scalp, arms and trunk. Some 
of these caused discomfort and were excised, 
confirming the diagnosis of metastatic carci- 
noid, 

The final admission was in April, 1956 for 
edema, ataxia, numbness of the lower extrem- 
ities and unremitting severe low back pain. The 


margin, Thioguanine was discontinued. since 
it was obviously ineffective. During this hos- 
pital stay there was increasing paresis, rising 
to the midabdomen. Bilateral Babinski signs 
appeared, and there was weakness of the small 
muscles of the hand. Clinically, it was felt that 
the patient had multiple metastases to the 
lumbar and cervical cord, involvement of the 
cauda equina and the lumbosacral plexus, and 
venous obstruction. À mvelogram was unsuc- 
cessful. Roentgenograms of the spine, pelvis, 
humeri, femora and chest showed continued 
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Fic, 2. Roentgenograms of the chest. (4) April, 1954. The osteoblastic process had diffusely infiltrated the 
ribs and thickened the trabeculae. Similar changes were found in the spine and pelvis. (B) April, igs. 
The density of the ribs had increased markedly, and many of them are expanded, Fluid had collected at the 


left base. 


progression of the osteoblastic metastases 
(Fig. 1B and 2B). No metastases were visible 
in the skull. Fluid had collected at the left lung 
base. Laboratory data were as follows: spinal 
fluid slightly xanthochromic with ror red 
blood cells, 1 lymphocyte, and 496 mg. per cent 


total protein; urine negative for melanin and 


= 


serotonin; total serum protein §.3 gm. per cent, 
albumin 3.0 gm. per cent, globulin 2.3 gm. 
per cent. The complete blood cell count on ]une 
28 was hemoglobin 6.1 gm., white blood cells 
4,450, differential normal, platelets | 37,006, 
hematocrit 22.5. 

He was referred to the radiologic department 
for palhative irradiation of the lumbosacral 
region for relief of back pain, venous obstruc- 
tion and nerve root compression, A review of 
the literature gave no information regarding 
the radiosensitivity of this neoplasm, other 
than that it responded poorly to irradiation. 
Radiation therapy was begun on May I7 and 
continued for twenty-four days. A tumor dose 
of 2,100 r (half value laver 3 mm. Cu) was ad- 
ministered at a depth of 6 em. The air dose was 
2,380 r, and the skin dose was 3,150 r. No sig- 
nificant relief of pain was achieved and there 


1OO 








bic, 3. May, 1956. 


we 


was no effect on the venous obstruction or on 
the neurologic changes. 

A time dose study was undertaken on some 
of the nodules (Fig. 3) to determine the disap- 
pearance dose of irradiation, but this had to be 
abandoned shortly after it was under way be- 
cause the deteriorating condition of the patient 
did not permit its continuation. The data col- 
lected are shown in Table 1 and Figure 4. 

The first convulsion occurred on June 11. 
This was accompanied by apraxia and apnea, 
indicating cerebral metastases. Dilantin was 
started but this did not prevent recurrence. The 
patient continued to decline and expired on 
July 2, 1956, after an eight year history. No 
autopsy was obtained. 





DISCUSSION 





n 


Dockerty's* comment regarding the high 
incidence of metastases from rectal lesions 
larger than ; mm. was applicable in this 
case. About three weeks before the ab- 
dominoperineal resection, the lesion was a 
| cm. superficial papilloma. Although no 
metastases were found at surgery or in the 
specimen, five vears later there was clinical 





evidence of this, confirmed by biopsy of 


skin nodules and roentgenographic evi- 
dence of diffuse metastases to bone. The 
dense homogeneous character of the osteo- 
blastic process without a lytic component 
progressing from thickened, somewhat ir- 
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Tultiple skin nodules up to 15 mm. in diameter. 


regular, trabeculae is indeed interesting 
and attests to a slow stimulation of bone 
growth by the tumor. No serotonin was 
observed. 

There is no definitive information in the 
literature regarding the radiosensitivitv of 
this tumor. The multiple skin nodules pro- 
vided an excellent opportunitv for time 
dose studies but, unfortunatelv, the ter- 
minal status of the patient did not allow us 
to obtain any useful data for more than six 
davs. Most of the observations in Table 
and Figure 4 are for a one day period. The 
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Fic. 4. Observation on the radiosensitivity of the 
skin metastases. The minimum disappearance 
dose for one treatment was 2,500 r in air, The data 
are inadequate for fractional doses. The minimum 
disappearance dose for six days may be £,ooo r in 
air. 
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Tase I 
OBSERVATIONS ON RADIOSENSITIVITY OF SKIN METASTASES 

Last Ob- 

Half | - Air | Total servation 
Lesion | Field | Value F Dose | Treat- | Total | after 

Nodule | Location |Diameter|Diameter| Layer dida per | ment | Air Final Skin Erythema Comment 
(mm.) | (mm.) | (mm. Ions | Frac. | Time | Dose | Treat- 
Cu) tion | (days) ment 
(days) 
A right arm ass IO 1:72 2 500 3 I,000 4I None no change 
B posterior 10 Ij 1.72 3 1,000 | 12 3,000 35 moderate no change 
thorax 1° 
C right II Ij 1.72 I 1,500 I 1,500 47 None no change 
pectoral 
D posterior 12 15 1.72 I 2,000 I 2,000 24 Moderate no change 
thorax 2° 
E posterior 1$ is 1.72 2 710 2 1,420 41 moderate no change 
thorax f" 
F left 15 Ij 1.72 2 $70 » 1,040 35 mild no change 
shoulder j? 
G posterior 8 IO 1.72 I 2,500 I 2, $00 33 Mild partial 
cervical 1° regression 
region 
H cervical Io 20 57 I 2,500 1 2,500 28 moderate disappeared 
region 29 
I posterior 5 20 157 I 3,000 I 3,000 28 mild disappeared 
thorax I? 
J abdomen 7 20 57 4 1,250 6 5,000 23 moderately severe | disappeared 
I? 

K abdomen IO 20 459 4 1,155 6 4, 500 23 moderately severe | small residual 
I? 

L sternum 5 20 z9 T 2,500 I 2,500 27 moderate disappeared 
239 

M left arm 5 20 257 I 3,000 I 3,000 25 moderate disappeared 
I? 

N left lumbar 10 20 «57 I 3, $00 I 3, $00 23 moderately severe | disappeared 
region 1? 


minimum disappearance dose of 2,500 r for 
one day and 5,000 r for six days indicates 
that carcinoid is at least as radioresistant as 
squamous cell carcinoma and probably as 
resistant as adenocarcinoma. Cure, there- 
fore, of visceral tumors by irradiation can- 
not be expected, even at the hazard of 
doing irreparable damage to normal tissues. 


SUMMARY 


A case of carcinoid of the rectum is pre- 
sented. The patient was asymptomatic for 
five years following an abdominoperineal 
resection after which there were widespread 
metastases to bone, skin, viscera, spinal 
cord, and brain, respectively, with a fatal 
termination after eight years. Interesting 
features were dense osteoblastic metastases 
to the axial skeleton (skull excepted) and 
multiple skin nodules. Radiosensitivity 
studies on some of the nodules demon- 


strated a minimum disappearance dose of 
2,500 r in air for one day and 5,000 r in air 
for six days. 

The literature for carcinoids 1s reviewed 
briefly with particular reference to rectal 
lesions and to interesting hormonal effects 
exhibited by some of these tumors. 


14 Via Cheparro Drive 
Greenbrae 
San Rafael, California 


REFERENCES 


I. Biónck, G., Axen, O., and Tuonsou, A. Un- 
usual cyanosis in boy with congenital pul- 
monary stenosis and tricuspid insufficiency. 
Fatal outcome after angiocardiography. dm. 
Heart J., 1952, 44, 143-148. 

2. Brown, C. H., Bissonnette, R. P., and STEELE, 
H. H. Argentaffine tumors of gastrointestinal 
tract; report of eleven cases. Gastroenterology, 
1949, 72, 225—233. 

3. DeLasumutt, R. E., and Kouozsi, W. A. Car- 


102 


IO. 


II. 


12, 


13. 


cinoid tumors (argentafünomas) of gastro- 
intestinal tract: report of twelve cases. Gas- 


troenterology, 1954, 26, 743—753. 


. Docxerry, M. B. Carcinoids of gastrointestinal 


tract. dm. J. Clin. Path., 1955, 25, 794—793. 


. EnsPAMER, V. Die enterochromaffinen Zellen 


der Gallenwege in normalen und patholo- 
gischen Zuständen. (Nach Untersuchungen 
beim Menschen und bei Säugetieren.) Vir- 
chows Arch. f. path. Anat., 1936, 297, 70-92. 


. EnsPAMER, V., and Asero, B. Identification of 


enteramine, specific hormone of enterochro- 
maffin cell system, as 5-hydroxytryptamine. 
Nature, London, 1952, róo, 800-801. 


. Green, R. E. Carcinoid tumors of rectum. 4m. 


F. Surg., 1956, 91, 351-357. 


. Horn, R. C., Jr. Carcinoid tumors of colon and 


rectum, Cancer, 1949, 2, 819-837. 


. Ister, P., and Hepincer, C. Metastasierendes 


Dünndarmcarcinoid mit schweren, vorwie- 
gend das rechte Herz betreffenden Klappen- 
fehlern und Pulmonalstenose—ein eigenarti- 
ger Symptomenkomplex? Schweiz. med. 
W chnschr., 1953, 83, 4-7. 

MckKusick, V. A. Carcinoid cardiovasulcar dis- 
ease. Bull. Johns Hopkins Hosp., 1956, 98, 
13-36. 

O'SuLLIvAN, W. D., and Bowe, J. J. Carcinoids 
of appendix and gastrointestinal tract. 4.4.2. 
Arch, Surg., 1954, 68, 153-166. 

Pace, I. H. Serotonin (s-hydroxytryptamine). 
Physiol. Rev., 1954, 34, §63-588. 

Rrrentz, A. C. Carcinoid tumors. dm. F. M. 
Sc., 1956, 232, 311—328. 


Merall Roth 


Jurv, 1961 


14. Rirceurg, G., and Srarrorp, W. T. Argentaffin 


15. 


16. 


a 


18. 


I9. 


20. 


tumors of gastrointestinal tract. drch, Path., 
1944, 38, 123-127. 

Rosensaum, E. F., Saurzn, D. G., and Crau- 
pon, D. B. Essential telangiectasia, pulmonic 
and tricuspid stenosis, and neoplastic liver 
disease. Possible new clinical syndrome. 7. 
Lab. & Clin. Med., 1953, 42, 941-942. 

Spain, D. M. Association of gastrointestinal 
carcinoid tumor with cardiovascular abnor- 
malities. Am. F. Med., 1955, 19, 366-369. 

Tavenner, M. C., Bacon, H. E., and PEALE, 
A. R. Carcinoid tumors of rectum; report of 
seven cases. 7. Internat. Coll. Surgeons, 1951, 
I6, 265—284. 

THorson, A., Biörck, G., Björkman, G., and 
WALDENSTRÖM, J. Malignant carcinoid of 
small intestine with metastases to liver, valvu- 
lar disease of right side of heart (pulmonary 
stenosis and tricuspid regurgitation without 
septal defects), peripheral vasomotor symp- 
toms, bronchoconstriction, and unusual type 
of cyanosis; clinical and pathologic syndrome. 
Am. Heart F., 1954, 47, 795-917. 

WALDENSTRÖM, J. Carcinoidtumorer och vaso- 
motorik; ett påpekande. Svenska lak. tidn., 
1953, 50, 690-692. 

WALDENSTRÖM, J., and LJUNGBERG, E. Studies 
on functional circulatory influence from me- 
tastasizing carcinoid (argentaffne, entero- 
chromaffine), tumours and their possible rela- 
tion to enteramine production. I. Symptoms 
of carcinoidosis. Acta med. Scand., 1955, 152, 
293-309. II. Chemistry of carcinoid tumours. 
Acta med. Scand., 1955, 152, 311—331. 


Vor. 86, No. 1 


MESENTERIC ARTERIOGRAPHY* 


By ALEXANDER R. MARGULIS, M.D., and PETER HEINBECKER, M.D. 


ST. LOUIS, MISSOURI 


T has been little basic progress in 
the roentgenography of the gastroin- 
testinal tract since Dr. Cannon introduced 
radiopaque contrast material into the gut 
of a cat. Although refinements of his basic 
methods have been made, all deductions as 
to the existence of an abnormality in the 
gastrointestinal tract roentgenographically 
still are dependent upon the detection of 
the lesion’s effect on the lumen of the gut. 
Although dependable for demonstrating the 
shape and contour of the inner surface of 
the bowel, existing intestinal roentgen- 
ography fails to provide means of assessing 
the architecture and limits of the whole 
lesion. Consequently, roentgenologic in- 
ferences as to the specific cellular char- 
acteristics of a given lesion of the intestine 
can be little more than an intelligent guess 
based largely upon frequencies. This applies 
especially to the problem of differentiating 
benign from malignant ulcers of the stom- 
ach and benign polyps from polypoid 
carcinomas in the stomach and colon. In an 
attempt to learn more about the roentgeno- 
graphic anatomic details of intestinal 
lesions, both neoplastic and inflammatory, 
we have been employing operative and 
isolated organ mesenteric arteriography. 

Bierman eż alt succeeded in opacifying 
the celiac axis, the superior and inferior 
mesenteric arteries by transaortic intra- 
arterial catheterization of viscera. The 
procedure was unpredictable and danger- 
ous. Odman* visualized the superior 
mesenteric artery by transfemoral arteri- 
ography. The results of this procedure are 
difficult to interpret because of superim- 
position of the opacified vessels of the in- 
testinal mesentery. 


Schobinger, Blackman and Lin’ and 
Schobinger? demonstrated vascular pat- 
terns of benign and malignant neoplasms of 
the colon and of diverticulitis. 

This study was undertaken to develop 
and to evaluate intestinal arteriography as 
a method for differentiating neoplastic 
from inflammatory lesions of the gastro- 
intestinal tract and for distinguishing be- 
nign from malignant neoplasms. 


METHOD 


A limited trial of Schobinger and his co- 
workers" method was disappointing be- 
cause of the insufficient vascular detail ob- 
tained with it. In order to achieve the 
necessary detailed opacification of the in- 
testinal vessels, we have used a film cassette 
wrapped in sterile plastic, placing it directly 
under the bowel. Then the roentgenograms 
were made before and during the terminal 
period of the injection of 8 to 10 ml. of con- 
trast material into the proper artery 
through a plastic catheter or needle. The 
contrast material we first used was a solu- 
tion of 37.5 per cent of diacetamido-triiodo- 
benzoate (hypaque). However after Gray- 
son e£ al? showed that 40 per cent methyl- 
glucamine  diacetylamino-tritodobenzoate 
(renografin) was less toxic to the bowel than 
hypaque, we used renografin exclusively. 
In order to facilitate subsequent arteri- 
ography of the removed piece of gastroin- 
testinal tract, the plastic catheter was left 
in the proper artery after the iv vivo exam- 
ination was done. 


CASE MATERIAL 


Mesenteric arteriography was performed 
during an operation 35 times and upon 48 


* From The Edward Mallinckrodt Institute of Radiology and the Department of Surgery, Washington University School of Medi- 


cine, St. Louis, Missouri. 


Studies supported by a United States Public Health Grant, A4397. 
Presented at the Sixty-first Annual Meeting of the American Roentgen Ray Society, Atlantic City, New Jersey, September 27-30, 


1960. 
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TABLE | 
LESIONS STUDIED BY MESENTERIC ARTERIOGRAPHY 

Lesion No. 
Carcinoma Ij 
Adenomatous polyps 6 
Villous adenoma I 
Colon Lipoma I 
Mucocele of appendix I 
Operative Arteriograph Chronic ulcerative colitis 3 
P ae Diverticulitis I 

Multiple small arteriovenous 
malformations I 
Stomach Carcinoma 3 
Peptic ulcer 3 
Total 35 
Carcinoma 28 
Adenomatous polyps 2 
Colon Lipoma I 
Villous adenoma I 
Chronic ulcerative colitis 6 

Arteriography on Specimens 
Carcinoma 6 
Stomach Leiomyosarcoma I 
: Peptic ulcer 9g" 

Total 48 


* One also had antral gastritis. 


.stomachs or colons after their removal 
from the body during celiotomy (Table 1). 


RESULTS 


The operative arteriograms of the intact 
bowel usually showed better arterial opaci- 
fication than did the isolated organ arterio- 
grams and therefore were easier to inter- 
pret. The vascular pattern outlined in an 
organ in vivo did not differ significantly 
from the pattern observed after the same 
organ was isolated. 


CARCINOMA OF THE COLON 


In all instances, operative and resected 
specimen arteriography of colonic car- 
cinoma demonstrated destruction of the 
normal arcades of intestinal vessels. These 
were replaced by abnormal channels which 
were tortuous, angulated, had an irregular 


lumen, and coursed through the lesion 
chaotically in many directions (Fig. 1, /- 
D; and 2, 4 and B). The irregularity of 
lumen consisted of sudden irregular widen- 
ings and narrowings. In many roentgeno- 
grams the vessels of the tumor were finer 
and narrower than those of the adjacent 
intestine. The arteriograms of all colonic 
carcinomas contained irregular, unde- 
limited areas of opacification. These were 
either small patchy areas of radiodensity 
resembling lakes surrounding vessels or 
large uniform areas of laking in which dis- 
crete vessels could not be seen. The small 
perivascular lakes were seen on all the 
arteriograms of colonic cancer. The larger 
areas of laking were found 1n 8 of 15 car- 
cinomas injected im vivo and in 8 of the 18 
tumors studied following their removal. 
These areas of laking were not seen when 
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Fic. 1. (4 and B) Annular carcinoma of the transverse colon. C4) 
GER showing the lesion. (B) 


A pre-evacuation barium enema roentgen- 
| = operative mesenteric arteriogram showing the lesion. The vessel 
irregu] ar and show : sharp turnings. The blood vessels, in general, are more numerous than in the surround- 
ing areas; however, close to the He of the lesion there are fewer vessels. Areas of dense opacification 
seen in the tumor (arrow). (C and D) Carcinoma of the sigmoid colon. (C) Barium enema roentgenogram. 
(D) A mesenteric arteriogram, tv vivo. Irregular, chaotically arranged vessels are seen throughout the tumor. 
There are areas of dense nac Beta (arrow) as well as smaller multiple perivascular a 
arrow with star). 




































arium sulfate (US. s used as the  alwavs prominent and numerous, 
arteriographic contrast material in speci- often larger than adjacent mesenteric 
mens. vessels. They originated from the marginal 

The mesenteric arteries to the tumor artery of the mesentery at irregular inter- 
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Kia. > Eu ) Án operative mesenteric arteriogram showing a carcinoma of d cecum. AC nas the iud 


bd sharply contrasting with the parallel normal 
hgure. (B) Relatively g Dari ca oom ii ie BINE 


wu 


laking. 
vals and often showed dilatations resem- 


bling aneurysms. The vascular channels 
visualized within. the tumors 
smaller caliber and number than in the 
normal bowel wall in 3 of 15 cancers. Only 
2 of the 1$ carcinomas studied 77 vivo ex- 
hibited vessels uniformly more numerous 
than normal. The remaining 10 had areas 
in which only a few vessels were seen and 
other areas with numerous abnormal, 
opacified vessels. 


BENIGN LESIONS OF FHE COLON 


Mesenteric arteriograms were performed 
in 6 patients being operated upon for 
adenomatous polyps. One had familial 
multiple polvposis. All others had one or 
more polvpi that were larger than 2 cm. in 
diameter. One patient had a large villous 
adenoma (Fig. 3, C and D). The lesions in 
all 7 showed multi-directional 


7 patients 
vessels of larger caliber and number than 


were of 
sharp turnings were absent, 


vessels seen in des miny ae a pn sb at the : top al ue 


The vessels in o: tumor show an irregular 


normal. Looking with a magnifying glass 
at individual vessels within polvps on the 
arteriogram, luminal irregularities and 
although the 
vessels often were tortuous. The polyps did 
not contain diffuse or perivascular laking 
seen in cancers. All polyps except for the 
very small had a greater vascularitv than 
p the normal ad: icent intestine (Fig. 3s 
;4 and B). 

Operative arteriograms of à mucocele 2i 
the appendix (Fig. 4, .7 and B) and of: 
colonic lipoma (Fig. 4, C and D) cee 
superficial vessels encircling the lesions but 
few if any within them. T hese arter jograms 
differed markedly from those of benign 
adenomatous polyps and of carcinoma. 

The characteristics described serve as 
the basis for roentgenographic differentia- 


tion of benign from malignant colonic 
tumors (Fig. 1, 4-D; 2, 4 and B; and 3, 


A-D) (Table m). 
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Fic. 3. C4 and B) Adenomatous polyps of the cecum. (2) A spot rcentgenogram during barium enema study 
showing the large filling defect in the cecum in the region of the ileocecal valve. (B) An operative mesenteric 
arteriogram showing one very large polyp and one smaller polyp. There are multiple winding vessels 
within the polyps but no areas of perivascular opacity or large areas of laking. The vessels fail to show 


irregular lumina and do not show sharp turnings. (C and D) Villous adenoma of the sigmoid. (C) A spot 
roentgenogram of the sigmoid obtained during a barium enema study. (D) An operative mesenteric arterio- 
gram of the lesion showing numerous large tortuous vessels throughout the tumor, sharply contrasted with 
less numerous and smaller parallel vessels in the adjacent normal bowel. No areas of perivascular laking are 


scen. 


Three patients with chronic ulcerative vessels forming arcades were replaced by 
colitis had operative mesenteric arteri- the vessels characteristic of this disease. 
ography. Six colons with the same disease The difference in appearance, orientation 
were examined by arteriography after their and distribution from vessels in the norma! 
removal. The colonic vessels were numer- bowel is illustrated in Figure z.7. Figure 
ous, tortuous and gave off branches at 45 is an operative arteriogram of another 
close to a 9o? angle. The normal parallel patient, containing the same type of vessels 
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1G. 4. (4 and B) Mucocele of the appendix. G4) A large rounded filling defect is seen on the medial aspect 


of the cecum (arrow). (B) An operative mesenteric arteriogram shows the lesion to be relatively avascular. 
seen coursing on the surface of the tumor, in sharp contrast to the numerous vessels 


A spot roentgenogram of the cecum obtained d 











Onlv a few vessels are 
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in the mesentery. (C and D) Lipoma of the cecum. (C) . 
ing barium enema study shows a smooth rounded defect. (D) An operative m 
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the lesion to be radiolucent and relatively avascular, Only a few vessels are s 









lur- 
'senteric arteriogram shows 
en coursing on the surface. 
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involved by chronic ulcerative colitis. The bowel w 


Mesenteric Arteriography 


G1) An arteriogram of the operative specimen following total colectomy. 


"all is greatly thickened. 
tortuous and show branching at right angles (arrow), 





T he di 


The a are more numerous, 
Thisis in sharp contrast to the normal arrangement 


tal colon is severely 


of mesenteric vessels in the uninvolved bowel seen on the figure. (2) An operative mesenteric arteriogram 


1 


im another case of 
ing at right angles. 


as seen in the specimen examination. The 
Fecal stream had been diverted for a vear 
in one case. This specimen showed only a 
few fine parallel blood vessels. 

An operative arteriogram of 
with diverticulitis of the transverse colon 
showed numerous dilated vessels in the 
area of inflammation just as seen bv Scho. 
binger: 

The vascular patterns of chronic ulcera 
tive colitis and diverticulitis were different 
from that of malignant and benign neo- 
plasms of the colon, 


patient 


chronic ulcerative colitis. Numerous tortuous vessels are seen, Many vessels s 


how branch- 


ARTERIOGRAPHY OF THE STOMACH 
Operative arteriography of the stomach 
is not a formidable procedure. Anasto. 
moses between arteries are abundant and 
injection of anv vessels of the gastric 
arcades will visualize the area of abnormal- 
itv. We have successfully studied lesions of 
the antrum, body and fundus of the stom 
ach, Arteriogr ams of polypoid carcinoma 
of the stomach both i» viva a ind im ie 


specimen showed the same tv pe of vascular 
pattern described with the more vascular 
| 


carcinomas of the colon. The normal paral. 
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FINDINGS IN MESENTERIC ARTERIOGRAPHY 
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* Except in specimen injected with USP barium sulfate. 


lel arteries were absent. There were areas of 
diffuse and of small perivascular laking 
present (Fig. 6, 4—D; and 7, 4 and B). The 
vessels in the tumor were irregular in lu- 
men and showed sharp turnings in their 
course. Their direction was chaotic. Al- 
though certain areas of the tumor were rela- 
tively avascular, the vessels in general were 
more numerous. Arteries supplying the tu- 
mor were larger than those supplying nor- 
mal areas. 

Benign ulcers of the stomach showed 
numerous, wide, winding vessels surround- 
ing the crater (Fig. 8, C and D). The im- 
mediate location of the crater and its mar- 
gins may show few or no vessels. The ves- 
sels surrounding the ulcer crater were not 
irregular in either their lumen or distribu- 
tion. Our series includes two malignant ul- 
cers of the stomach. In both of them no evi- 
dence of cancer was detectable in the gross 


specimen and the cancer cells grew in 
sheaths surrounded by fibrous tissue. The 
diagnosis of carcinoma could be made only 
histologically. The arteriograms of the 
stomach following removal of the organ 
showed only a few vessels in the region in- 
volved by cancer. No areas of diffuse or 
perivascular laking could be demonstrated. 
The vessels appeared finer and smaller than 
in the arteriograms of benign peptic ulcer. 
The lumen of some of the vessels showed ir- 
regularly spaced, asymmetric areas of nar- 
rowing and dilatation. The distribution of 
the vessels, however, followed the normal 
pattern (Fig. 8, 4 and B). The difference 
between benign peptic ulcers and ulcerat- 
ing carcinomas will have to be evaluated 
by a larger series. 

In one case having antral gastritis with 
a benign peptic ulcer, the arteriogram 
showed numerous vessels of normal ap- 
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Fic. 6. G7 and B) Polypoid carcinoma of the antrum of the stomach. (7) An upper gastrointestinal stud 


with barium. (B) A mesenteric arteriogram with injection into the right gastric artery. Arrows point to 
areas of laking in the tumor. The vessels leading to the tumor are large and numerous. (C and D) Carcinoma 
of the fundus of the stomach. (C) An upper gastrointestinal study with barium. A large ulcer is seen within 


gastric artery shows areas of increased and decreased vascularity side by side. The vessels are irregular in 


1i: 


distribution. Large areas of opacity in the tumor (arrow) are seen along with numerous small areas of 


perivascular laking (arrow with star). 


pearance and distribution. Àn arteriogram 
of the specimen of a stomach containing a 
large leiomvosarcoma showed the same 
characteristics as seen in polvpoid gastric 
carcinomas. 
DISCUSSION 

The definition of the location, extent 
and nature of internal lesions of the intes- 
tinal tract, without opening it, is surgically 
important. Operative arteriography prom- 
ises to provide a fairly accurate wav of do- 
ing this. The method, although seemingly 
simple and straightforward, is nonetheless 


somewhat time consuming. It often re- 
quires mobilization of the bowel or stom- 
ach in order to place the film cassettes in 
proper contact. It would be easier to have 
the film under the patient in a Duck de. 
vice but with the present technique this 
gives much poorer detail. Differences in 
the vascular pattern of a benign adenoma 
of the colon and a polypoid carcinoma are 
verv fine, and anv sacrifice in detail mav 
lead to the wrong diagnosis. 

Itis dificult to draw final conclusions on 
the basis of studies done to date. Un. 
doubtedlv, much more work will be needed 


¢ 


Fic. 7. Large polypoid carcinoma of the stomach. 
G4) A supine study with barium. The arrows point 
to the lateral margin of the mass. (5) An arterio- 
gram of the dissected portion of the stomach. 
Within the tumor are numerous irregular vessels 
and large areas of opacification as well as those of 
perivascular density. The extent of the tumor is 
outlined bv arrows. 


before definite vascular patterns for various 
types of neoplasms of the stomach, small 
bowel and colon are established and before 
the validity of diagnostic criteria of this 
method survives repeated testing. The cri- 
teria arrived at from our material so far 
are given in Table rr. 

Besides the obvious utility of operative 
mesenteric arteriography for differentia- 
tion of various tumors and inflammations 
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of the intestinal tract, it is, at times, verv 
useful for the location of the site of massive 
gastrointestinal hemorrhage. We have al. 
ready reported its use in this regard.? So 
far we have used operative mesenteric 
arteriographv onlv on the parts of the gas- 
trointestinal tract that the surgeon has 
already decided to remove, having been 
worried about the toxic propensities of the 
contrast materials available. Evaluating 
the safetv of this procedure in the dog, we? 
have found that methylglucamine diacetyl- 
amino-triiodobenzoate (renografin) is the 
safest contrast medium of those studied. 
Eight to ten milliliters of 40 per cent reno- 
grafin in saline appear to be a safe amount 
to inject into a loop of bowel which is not 
to be resected. 


SUMMARY 


The method and findings of operative 
mesenteric arteriography are presented. 
Data obtained from injections of operative 
specimens of the colon and stomach are 
also referred to. Vascular patterns obtained 
by arteriography of malignant and benign 
tumors of the colon, chronic ulcerative 
colitis, carcinoma of the stomach and gas- 
tric ulcers are described. 


Alexander R. Margulis, M.D. 
Washington University School of Medicine 
St. Louis, Missourt 
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Fio. 8. G4 and B) Large ulcerative carcinoma of the stomach. (4) A roentgenogram 
testinal tract with barium. (B) Only few vessels are seen in the area involved by 
strong suggestion of some irregularity in the lumen of the many attenuated vesse 
peptic ulcer of the lesser curvature of the stomach. (C) An upright roentgenogran 


stomach with the ulcer shown in profile (arrow). (D) An operative arteriogram. Numerous tortuous v 
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urround the ulcer which is the radiolucent area (arrows). There is no evidence of perivascular opacity. (À 


metallic instrument was left in the field of exposure bv error.) 
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URETERAL OBSTRUCTION FROM 
REGIONAL ENTERITIS* 


By C. JULES ROMINGER, M.D.,1 RICHARD H. FLANDREAU, M.D.,t FRANCIS T. 
McGINNIS, M.D.,f and CHARLES SCHNALL, M.D.$ 
PHILADELPHIA, PENNSYLVANIA 


I obstruction from regional 
enteritis is unusual. However, famil- 
larity with this possibility can result in a 
correct preoperative diagnosis of enteritis, 
even in the absence of dominant intestinal 
symptomatology. The purpose of this paper 
is to report 2 cases illustrating this fact. 

Urologic complications as a result of in- 
testinal disease are well known.® They are 
usually caused by colonic disease, with 
abscess and fistula formation as the most 
common complications. Less well known is 
the fact that ureteral obstruction can occur 
as a result of regional ileitis without abscess 
formation.” 

Hyams ef al. reviewed the literature to 
1943, including over 1,000 cases of ileitis, 
and describe what is apparently the first 
case of ureteral obstruction from this dis- 
ease. 

Ginzburg and Oppenheimer! report 13 
urologic complications in 300 cases of re- 
gional enteritis, but all of these were fistulae 
with abscess formation. Narath? mentions 
many extrinsic inflammatory causes of 
ureteral obstruction but not enteritis. 
Most urologic and gastrointestinal roent- 
genologic texts^?5 do not mention the asso- 
ciation of regional enteritis and ureteral ob- 
struction. Redish? in 1952 reported 6 cases 
of ureteral obstruction due to regional 
enteritis. Two of these patients, who were 
known to have regional enteritis, presented 
with right urinary tract complaints. The 
other 4 cases were found upon survey study 
of a group of 22 patients with known enter- 
itis and no urinary symptoms. 


REPORT OF CASES 


Case 1. W.O’B., a thirty-three year old white 
woman, was admitted to Misericordia Hos- 
pital, Philadelphia, on April 22, 1957 com- 


plaining of right lower quadrant pain. The pa- 
tient had been well until one month prior to 
admission when she developed mild, intermit- 
tent, colicky pains in the right lower quadrant 
of the abdomen which were associated with 
frequent, non-bloody, loose bowel movements 
and occasional nausea and vomiting. The posi- 
tive physical findings were limited to the pa- 
tient's abdomen. Tenderness associated with 
rebound and percussion tenderness were pres- 
ent in the right lower quadrant. There were no 
organs or masses palpable. Peristalsis was nor- 
mal. Slight tenderness was present in the right 
flank. All laboratory examinations were within 
normal limits. 

The right lower quadrant pain and tender- 
ness gradually subsided during the first three 
days of hospitalization, Án intravenous uro- 
gram revealed marked dilatation of the upper 
two-thirds of thé right ureter associated with 
calyceal dilatation of the right kidney (Fig. 1). 
Retrograde urography demonstrated similar 
findings in addition to a partial ureteral ob- 
struction at the level of the first sacral vertebra. 
A barium enema examination showed a large, 
rounded, filling defect in the right transverse 
colon just distal to the hepatic flexure (Fig. 2). 

After suitable preparation, the patient un- 
derwent exploratory laparotoniy on May 4, 


.1957 at which time the distal:20 cm. of the 


ileum was found to be involved in one large 
inflammatory mass. The bowel was markedly 
erythematous, edematous and friable. This 
large mass lay in the right paravertebral gutter. 
and was obviously compressing and distorting 
the right ureter. The mass was also adherent to 
the right transverse colon. The, terminal 20 
cm. of ileum, along with the ascending colon 
and the right half of the transverse colon; was 
resected and' an end-to-end ileotransversecolos- 
tomy was accomplished. The patient withstood 
this operative procedure well and subsequently 
had an uneventful recovery. A postoperative 
intravenous urogram revealed a normal right 
upper urinary tract. The pathologic report was 
regional enteritis. 


* From the Departments of Radiology,t Surgery} and Medicine, $ Misericordia Hospital, Philadelphia, Pennsylvania. 
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Case ir. N.U., a twenty-nine year old 
white woman, was admitted to Misericordia 
Hospital, Philadelphia, on September 24, 1959 
complaining of right upper abdominal pain 
associated with nausea and vomiting. Two 
months prior to admission the patient, in her 
usual state of good health, n the 
first attack of crampy epigastric and right up- 
per quadrant pain which radiated to the ud 
subcostal area. Àn episode of diarrhea without 
melena occurred at this time and lasted for one 
week. Several similar attacks occurred during 
the ensuing weeks prior to admission. On the 
day before admission, following the ingestion of 
fried hamburger the patient experienced. an- 
other episode of epigastric and right upper 


quadrant abdominal pain and vomited most 
of the ingested food. Chills and fever were 


present for two days prior to admission. 

In the past the patient had undergone an 
appendectomy and inguinal herniorrhaphy. Àn 
undetermined type of "rectal operation" also 
had been performed some vears previously. 
Upper gastrointestinal roentgenograms and a 
cholecystogram performed one month prior 
to admission at another institution. were re- 
ported as normal. 





Fic. 1. Case 1. Intravenous urogram shows right 
ureteral obstruction at the level of the midsacrum. 


Ureteral Obstruction rt 
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ma tion demon. 
proxi mal transverse 


ium enema exam 


lic. 2, Case 1. Bar 
strates a filling defect in the 
colon in the right midsacral area, the same regi 
as the ureteral obstruction. 


The positive physical findings were limited 
to the abdomen, where the scars of previous 
surgery were noted. The abdomen appeared 
tense and somewhat rounded. Complete evalua- 
tion was difficult because of DNE muscle 
guarding, There was moderate 
the nent upper quadrant and ih p 
cal areas. There was slight tenderness im the 


right fank. No masses or or Bron weg ee 
During the first five davs after admission 


© 


the patient's fever ranged from 100? to 103° F. 
This gradually subsided : spontaneously without 
specific treatment. Small 
were necessarv for the control c 
right upper quadrant and right MN 
crampy pain. The tenderness persisted in 
areas but was never acute. 
Laboratory investigation revealed a 
hemogram and urinalysis. An upper 
intestinal series and choleevstography showed 
findings within normal Intravenous 
urography revealed a moderate distenti 
the calyceal system of the right kidney; 
right ureter was dilated in the upper h half and 
an area of constriction was visualized in the 
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midureter (Fig. 3). This was thought to repre. 


Right retrograde 
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sent extrinsic compression. 
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Case 11. 
shows a dilated right ureter down to the upper 
sacral area. 


Fe: g Preoperative intravenous urogram 


urograms confirmed the hndings of an extrinsic 
pressure defect in the ureter at the level of the 
ud of the fourth lumbar vertebra (Fig. 4 and 

. Considerable distention of the small bowel 


an numerous air-fluid levels was evident on 
plain roentgenograms of the abdomen (Fig. 6 


and 7). A diagnosis of intestinal disease, 
possibly enteritis, causing urinary obstruction 
was SEDES CON 

m ei TEM Pur of pi. inflammed 
and edematous bowel was found in the right 
paravertebral gutter in the region of the fourth 
lumbar vertebra. The adjacent mesentery was 
thickened, edematous and contained numerous 
enlarged lymph nodes. This large mass of im- 
flammed small intestine and mesentery was 
intimately adherent to the right ureter, which 
resulted in its distortion and partial obstruc- 
tion. Two additional "skip areas" of involve- 


ment, each measuring about six inches, were 
found in the proximal portion of the eum 


The small intestine proximal to these areas 
was edematous and dilated but not obviously 
inflammed. These dilated fluid-containing loops 
extended from the most proximal area of in- 
volvement up to the ligament of Treitz. The 
involved segment of ileum was excluded from 
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the intestinal traet and a bypass ileotrans- 
versostomy was accomplished. The patient 


tolerated the operative procedure well and sub- 
sequently experienced an uneventtul postopera- 
tive course, 

Prior to the patient's discharge, intravenous 
urography revealed a normal right upper 
urinary tract (Fig. 8). The patient has enjoved 
good health in the six month period since the 
operation, During this time she has been com- 
pletely free of abdominal complaints and has 
gained five pounds in weight. An initial diar- 
rhea of six to seven bowel movements daily 
has gradually subsided. Currently, the patient 
has one to two soft formed bowel movements 
daily. Intravenous urography revealed a nor- 
mal urinary tract six months following opera- 
tion. 

DISCUSSION 

Urinary. tract involvement in intestinal 

disease 1s well known.? Most of the re- 


ported complications have been abscess 
and fistula formation and have been due to 





Fic, 4. Case mn. 
slight dilatation of die poda po en ol B 
right ureter, Note the distended small intestine in 
the right upper abdomen. 


ue 





malignant disease and diverticulitis of the 
colon. Abscess and fistula formation as a re- 
sult of regional enteritis are not common, 
occurring in about 3 per cent of large 
of cases. 

Ureteral obstruction as a result of re- 
gional enteritis without abscess formation 
is distinctly uncommon, but at least 7 
cases ha xen reported.* ^? In most of 
these cases the right ureter has been ob- 
structed. In 1 case both ureters were in- 
volved. All of the previouslv reported cases 
were in men. Our 2 cases were in voung 
women. In 3 of the reported cases, the pa- 
tient pre 
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Frc. g. Case ir. Right retrograde urogram in the 
oblique view showing constriction in the middle 
third of the ureter. 
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Fic. 7. Case 11, Erect roentgenogram of the 
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Fie. 6. Case u. Plain roentgenogram of the a 
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shows gaseous distention of the small inte 
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the upper abdomen. 
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shows air fluid levels in the small intestine. 
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Fic. 8. Case n. Postoperative intravenous urogram 


to normal. There is very httle gas in the intestinal 
tract, 


symptoms and the correct diagnosis was 
made because the presence of regional 
enteritis had. previouslv been established. 
The 4 other cases reported in the literature 


were asymptomatic cases found by Redish? 
in à survey of 22 patients known to have 


regional enteritis. 

In our first case, the diagnosis was not 
made until operation. Preoperativelv, a 
diagnosis of neoplasm of the colon with 
retroperitoneal extension and ureteral ob- 
struction was considered the most likely 
possibility. In our second case, the ob- 


structed right ureter was noted at intra- 
venous urography early in the study, Dur- 


ing this same period, changing partial 
small bowel obstruction was noted on the 
abdominal roentgenograms. With our 
knowledge of the previous case two vears 
before, the association of small intestinal 
obstruction and right ureteral obstruction 
suggested the preoperative diagnosis of re- 
gional ileitis. This was confirmed at lapa- 
rotomye 
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The partial ureteral obstruction in these 
2 cases was due to edema associated with 
the terminal ileitis. The involved ileal seg- 
ment in each instance was adherent to the 
retroperitoneal area with loose inflam- 
matory adhesions. In Case 1 it was also 
adherent to the colon. 

We beheve that when a young adult is 
seen with partial right ureteral obstruction 
and partial small bowel obstruction the 
diagnosis of regional ileitis should be con- 
sidered. 


SUMMARY 


Fae 


enteritis 1s unusual. Partial ureteral ob- 


struction in the absence of abscess forma- 
tion is rare. Pwo cases are reported and 


added to those previously recorded in the 
literature. 

We believe that, when a voung adult is 
seen. with roentgenographic evidence of 


partial right ureteral and small bowel ob- 
struction, the diagnosis of regional ileitis 


should be considered. 


C. Jules Rominger, M.D. 
Misericordia. Hospital 

sath Street and Cedar Avenue 
Philadelphia 43, Pennsylvania 
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MEDULLARY SPONGE KIDNEY* 


By JOHN A. EVANS, M.D. 


NEW YORK, NEW YORK 


INDVALL, in a review of the literature 
and a report of 35 cases, discusses 
many aspects of medullary sponge kidney 
and, in. particular, its roentgenologic fea- 
tures. On the basis of these 35 cases, Lind- 
rall suggests that the disease is not as rare 
as the scant literature on the subject and 
the single case reports would indicate. Until 
this article was published, the roentgeno- 
graphic appearance of this renal lesion was 
not generallv appreciated. This, despite the 
fact that the clinical and roentgenologic 
features of the disease had been described 
by Lenarduzzi! in 1938. The term "medul- 
lary sponge kidnev" was coined by Lenar- 
duzz to describe the appearance of the 
renal lesion. 

The disease morphologically is an ectasia 
or cvst-like dilatation of the collecting 
ducts of the renal pyramids and hence is a 
lesion of the renal medulla (Fig. 1). 

Recently, we have had the opportunity 
of seeing a patient (Case x1) with this renal 
lesion who died of unrelated disease. Au- 
topsy examination permitted pathologic 


confirmation of the diagnosis. A review of 


our records revealed another autopsied case 
(Case xii) with the unequivocal gross and 
microscopic anatomic findings of medullary 
cystic disease of the kidneys. A third case 
(Case x) with the classic roentgen features 
of this lesion died in 1956 of unrelated dis- 
ease. À review of the pathologic material 
ivailable was unsuccessful in demonstrat- 


ing the specific histopathologic findings of 


this disease, although at the time of the 
autopsy mention was made of some intra- 
tubular and interstitial calcification. 


REPORT OF CASES 

Case r L.G. (N.Y.H. #489999), a forty-five 
vear old Negro male, had enjoyed good health 
until five months prior to hospital admission 


* From the Department of Radiology, 





Fic. 1. Schematic drawing showing various stages of 
ectasia of the ducts of the renal pyramids. These 
range from minimal widening of ducts to forma- 
tion of small cysts, then large cysts, many of which 
are shown connecting with calyces. 


when he first noticed his urine to be dark amber 
with occasional brown flecks. There were no 
other urinary tract abnormalities and review of 
the systems was otherwise unremarkable. 
Physical examination revealed no abnormalities 
except for an elevated blood pressure of 195. 126. 
It was stated that he was found to have had an 
elevated blood pressure on examination nine 
years previously. 

Laboratory Findings. Urinalysis showed a 
faint trace of albumin, 2-4 red blood cells and 
6-12 white blood cells per high power field. 


The New York Hospital-—Cornel! Medical Center. 


Presented at the Sixty-first Annual Meeting of the American Roentgen Ray Society, Atlantic City, New Jersey, September 27-36, 


1966. 
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Fic. 2. Case t 


(4) Retrograde pyelogram shows the small cysts and dilated collecting tubules communicat- 


ing with the calyces in the renal pyramids. Urograms over the succeeding four years showed no change. 


The pyelographic image is highly characteristic of medullary sponge kidney. 


(B) Retrograde aortogram, 


second injection, reveals normal renal vasculature. Small discrete collections of contrast medium are seen 
in the cystic collecting tubules representing residua from the first injection. 


Cultures were negative for acid fast bacilli. 
Papanicolaou stain was negative for malignant 
cells. Sickle cell preparations showed a 60 per 
cent sickling; blood chemistries were normal. 

Roentgen Studies, Intravenous pyelography 
on October 17, 1956 revealed no opaque calculi 
on the preliminary scout roentgenogram. Fol- 
lowing injection of opaque medium there was 
prompt bilateral excretion without any evi- 
dence of hydronephrosis. The striking finding, 


however, was the presence in both kidneys of 


minute collections of the opaque material 
within the collecting tubules of the renal pa- 
pillae. In addition, some of the minor calyces 
were surrounded by an amorphous blush of the 
contrast material. A retrograde pyelogram on 
November 9, 1956 demonstrated the tubular 
ee and cysts to excellent advantage (Fig. 
2/1). The true nature of the lesion was not un- 
derstood at this time and the roentgenologic 
diagnosis was acute necrotizing papillitis, al- 
though the patient's clinical course and subse- 
quent roentgen examinations were not compati- 
ble with this diagnosis. A direct translumbar 
aortogram (Fig. 28) demonstrated both renal 
arteries to be grossly normal. 

Follow-up studies on this patient in 1947, 
1958 and 1959 showed no essential change in 
the appearance of the kidneys on the interval 
urograms. 

The patient has not developed demonstrable 





calculi. There have been no further episodes of 
hematuria. The blood pressure remains ele- 


vated but the patient has enjoyed good health. 





Case u. R.T. (N.Y.H. #821215) a twenty- 
nine year old male, was seen his doctor be- 
cause of the recent occurrence of occipital 
headaches and a sense of tension. The head- 
aches were of short duration and required no 
medication. The patient, otherwise, enjoyed 
good health. There were no urinary complaints. 
Physical examination revealed a normal healthy 
appearing adult whose examination disclosed 
no abnormalities except for a slightly elevated 
blood pressure of 136/98. Urinalysis and other 
routine laboratory studtes were normal. 

Roentgen Findings, An intravenous pyelo- 
gram demonstrated a large left kidney, no 
opaque calculi, prompt excretion and a star- 
tling collection of contrast agent in varying 
sized cyst-like cavities in the renal papillae of 
both kidneys (Fig. 3,7). Many of the papillae 
were grossly enlarged, particularly throughout 
the left kidney. A retrograde study showed to 
good advantage filling of the various cysts 
(Fig. 3B). A delayed roentgenogram (Fig. 3C) 
revealed retention of the opaque medium in the 
cysts after emptying of the calyces. Nephro- 
tomograms (Fig. 3, D and E) demonstrated in 
dramatic fashion the hyperplastic left kidnev, 
the cysts and the large papillae. 
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Eau. J.C. (NL. Y.H. #6054606), a twenty- 
seven year oll white female, was seen 1n our 
Out Patient Department. for symptoms of 
acute cystitis, a condition for which she had 
been treated ten vears previously. Physical 
examination. revealed no significant abnor- 
malities. 

Laboratory Findings. Urinalysis showed a 
trace of albumin and an abundance of white 
blood cells. The other routine laboratory studies 
were normal 

The patient responded quickly 
are therapy for her cystitis. 

Roentgen Findings. During her workup, an 
intravenous pvelogram showed normally func- 
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tioning, nonhydronephrotic kidneys. Both kid. 
nevs exhibited many striate densities m relation 
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to the fornices of the minor calvces. In adi 
to the radiating densities, there were small o 
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like collections of the opaque materialin a t 
papillae (Fig. 4, .7 and B). The exanunation 
was done without the use of ureteral compres- 
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Case iv. 56: NL ELE 


1 £761842), a forty : 
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seven vear oic egro maie, entered Ene hospita 
because of hematuria and dvsuria of two 
months’ duration, Physical examination. re- 
vealed no significant findings. 


Cystoscopy revealed a tumor on rhe left an- 
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hic. 3. Casei LZ) Intravenous pyelogram demonstrates bizarr 
| large hyperplastic renal pyramids. Beginning filling of large medullary cysts 
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connecting with the calvces. (C) Delayed roentgenogram after the retrograde stuc 
the contrast medium in the medullary cysts after most of 1t has been excreted from the collecting 
(Dand E) Nephrotomograms of the right and left kidneys, with marked hyperplasia of th 
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medullary cysts are seen in both kidneys. Large papillae (arrow 
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Fic. 4, Case iu. (7) Intravenous pyelogram shows 


ing tubules of the right kidney is demonstrated. 


terior wall of the bladder. There was a clear 
efllux from both ureters. Biopsy of the bladder 
tumor revealed carcinoma. 

Laboratory Findings, Urinalysis showed gross 
and microscopic hem aturia, a few white blood 
cells and traces of albumin. Repeated cultures 
and smears were negative for acid fast bacilli. 
Urine was also negative for heavy metals. 

Roentgen Findings. An intravenous pyelo- 
gram revealed a few small punctate calcifica- 
tions in the lower pole of the left kidney. The 
postinjection roen tgenograms demonstrated 
prompt bilateral excretion. Surrounding each 
of the minor calyces were small 


collections of 


contrast medium in diated collecting ducts of both kid- 
neys, most pronounced on the right. (5) The spray-like appearance of the 


contrast medium in the collect- 


contrast agent having both a striate and 
nodular appearance. These were located in the 
papillae and at the time of this examination 
suggested necrotizing papillitis. There were no 
other symptoms to dran this diagnosis and 
subsequent roentgen studies show ed no pros 
gression or change in the i earance of the 
kidneys. The retrospective appearance is quite 
typical of what Lindvall has described as 
medullary sponge kidney (Fig. §, Æ and B). 
The patient, despite aggressive surgery and 


radiation therapy, expired from his disease 
M es ^ five months after being first 
seen. Autopsy permission was not granted. 





lic. ç. Case iv. 
collections of the contrast agent in the collecting tubules of the renal papillae. This appearance is very 


similar to the early stage of necrotizing papillitis. 
cystic collecting tubules of the renal pyramids. 


(4) Intravenous pyelogram shows the minor calyces to appear fuzzy 


(B) Retrograde 


and indistinct because of 


study shows filling of dilated, ectatic, 
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Case v. AF. (QN. Y.H. #753366), a thirty- 
seven year old nurse, had intravenous pyelogra- 
phy because of s oe elevation of diastolic pres- 
sure noted on a Hee al. examination, 
Her blood pressure was 130.90; physical ex- 
amination showed no sig uficant hndings. 

Laboratory Findings. E inalvsis and other 
routine laboratory studies were normal. 

Roentgen Findings. An intravenous pyelo- 
gram revealed a small ring-like calcified density 
over the upper pole of the right kidney. The 
postinjection studies localized this in one of the 
minor calvces of the upper pole. In addition, 
striate collections of the opaque material were 
seen in the papillae of the calyces in the lower 
pole of this kidnev, representing contrast agent 
in the collecting ducts of the papillae. The left 
kidney demonstrated a small cyst-like collec- 
tion of the opaque medium adjacent to one of 
the minor calyces of the middle calvceal group. 
A few of the papillae of the right kidney were 
somewhat enlarged. Ureteral pressure was not 
used. The findings of calcification, visualization 
of collecting ducts, somewhat enlarged papillae 
and a cvst-like collection in the left kidney are 
sufficient to warrant the roentgenologic diag- 
nosis of medullary sponge kidney (Fig. 6). 


Case vi. B.R. (N. Y. H. #745315), a forty- 
four kde old female, was admitted to the 
hospital for surgerv of a carcinoma of the breast. 


The pertinent past history revealed that three- 
four years prior to admittance she had dysuria 





Fic, 6. Case v. Intravenous pyelogram demonstrates 
tubular ectasia producing spray-like, striate den- 
iini m p re d dM The minor calyces are 

, reflecting slight. enlarge- 

There is a. clearly 

defined medullary cyst in the left kidney (arrow). 
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Fig. 7. Case vi. Intravenous pyelogram demonstrates 
opaque medium in the dilated collecting tubules, 


producing radiating linear densities extending 
from the minor calyces. Some of ue minor calyces, 
due to enlargement of the papillae and nonfli 
have what Lindvall has referred toasa “ istered 
look (white arrow). Inset demonstrates the large 


deeply cupped minor calyces due to enlargement 
of papillae. 


with several episodes of hematuria and concur- 
rent suprapubic discomfort before voiding. 
Cystoscopy at that time disclosed “polyps.” At 
the time of her present admitrance she had 


stress incontinence, frequency and incomplere 


voiding. 

Laboratory findings. Urinalysis was nega- 
tive; serum calcium and phosphorus were nor- 
mal. 

Roentgen Findings, An intravenous pvelo 
gram showed prompt function of nonhydro. 
nephrotic kidneys. The contrast medium was 
seen in the collecting tubules of the papillae of 
both kidneys. Some of the papillae had a clear 
ring-like appearance t that Lindvall has referred 
to as a "blistered look.” A retrograde study 
showed no reflux of the contrast material into 
the collecting tubules but did show the papiliac 
to be somewhat large. This was demonstrated 
by the rather deeply cupped appearance of the 
minor calyces (Fig. 7). 


Case vu. LA. (N. Y. H. #816719), a twenty- 
nine year old Negro woman, was found to have 
a slight elevation of b kod pressure during 
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Vic. 8. Case vir. C4) Intravenous pyelogram shows the contrast medium in the large cysts of the renal pyra- 


mids of the upper pole of the left kidney. 


Many small cysts connecting with calyces are seen, (B) Retro- 


grade study of the left kidney shows filling g of only some of the cysts, one of which looks like a calycine 
diverticulum. (C) Delayed roe ntgenogram shows retention of the opaque medium in the cysts and empty- 


ing of the calyces and renal pelvis. 


pregnancy. During the course of a workup to 
evaluate the blood pressure, roentgenograms 
were made of the upper urinary tracts. 
Laboratory Findings. V rinalysi sis Was negative 
for red blood cells, white blood cells, albumin or 


casts. Cultures were negative for acid fast 
bacilli. Blood chemistries were normal. 


Roentgen Findings. An intravenous pyelo- 
gram revealed deposits of contrast medium in 
many of the papillae of the left kidney, ar- 
ranged in radiating strand-like densities and 
smudgy amorp hous collections surrounding the 
minor calyces. Retrograde pyelograms showed 
many small cysts in the pyramids of the left 
ki dney (Fig. 8, 4, B and C). An examination 
six months later dientes et 1 the same pyelo- 
graphic findings now ed to be char- 


Case vit. A.M. N. Y.H. dius $19), a twen- 
ty-three wee old white female, is a well 
documented case of lupus Siem dosds. Dur- 
ing the course of several hospital admissions 
she was found at roentgenography to have bi- 
lateral nephrocalcinasis 

Laboratory Findings. l ‘rinalysis showed occa- 
sional red. blood cells, 8 8-12 white blood cells, 
and a few granular casts. The sedimentation 


at 


rate was 9 mm. Blood chemistries showed the 
blood urea nitrogen, sugar, urea clearance, 
phenolsulfonphthalein and Remond-Smith test 
to be normal. 

Roentgen Findings. A review of the intra- 
venous pyelograms revealed normal bilateral 
function and no hydronephrosis. Upon close in- 
spection, however, in addition to calcific de- 
posits in. the renal pyramids, dilatation of the 
collecting tubules was noted (Fig. 9). 


CARE dX 15 IS ES TEL 905077) t fits 
four year old white male, had a long history of 
renal disease marked by periodic exacerbations 
of hematuria and pain. The patient has had 
thirteen hospital admissions and has been 
treated for gouty nephropathy, chronic pyelo- 
nephritis and hypertension. 

Intravenous pyelograms ov er this long period 
of observation have shown evidence of chronic 
pyelonephritis. In addition to these changes, 
there were seen small discrete cyst-like collec- 
tions of the contrast medium as well as some 
smudgy collections in somewhat enlarged 
papillae (Fig. 10). Initially, it was thought that 
these changes represented necrotizing papillitis 
or possibly renal tuberculosis. Neither diag- 
nosis, however, was supported bv the clinical 
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course or laboratory findings. Cultures have 
been repeatedly negative for acid fast bacilli. It 
is now felt that the urographic findings are con- 
sistent with renal papillary necrosis as well as 
medullary sponge kidney. 


Case x. M.S. (N.Y.H. #334337), a seventy- 
three year old female, had Laennec’s cirrhosis 
and bleeding eiuphaged! varices. À splenoportal 
venogram demonstrated obstruction of the 
portal vein and a splenorenal shunt was per- 
formed. 

She did poorly postoperatively and died 
seven days atter the operation. During her hos- 
pital workup, intravenous and retrograde pyelo- 
grams were made. The retrograde pvelogram 
demonstrated the presence of many small cyst- 
like cavities in the papillae of the renal pyra- 
mids. In addition contrast medium was seen in 
the dilated collecting tubules of the renal pyra- 
mids. The roentgen appearance was typical for 
that of medullary sponge kidney (Fig. 11). 

Autopsy revealed carcinoma of the liver with 
invasion of the portal vein. There was meta- 
static tumor in the lungs and esophageal and 
gastric varices, The kidnevs showed a number 
of infarcts, The areas of the cortex showed ex- 
tensive atrophy of the tubules, 
glomerull, intimal thickening of the small 
arteries and interstitial infiltration with lymph- 
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nephrocalcinosis with mal elec e in the 
collecting ducts of the pyramids. The opaque 
medium 1s seen in the dilated, ectatic ducts. 
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Pyelogram shows the many small 
communicating collections of contrast mediun a. 


Fic. 10. Case ix. 


idney along with this 


al 


These findings are 


the medullary portion of the k 
somewhat enlarged pyramids. 


highly suggestive of sponge kidney and renal 
papillary necrosis. 
ocytes. In the pyramids there was intratubular 
and interstitial calcification. 
CASE Mh, PEN AA E $8 9657) Tits 


vear old male, was admitted to the hospital be- 
cause of severe hypertension which had been 
first noted five years prior to admission. 
months prior to admission he noted onset of ex. 
cessive fatigability, frequency and 
burning, urgency and ankle edema. Examina- 
tion revealed an acutelv ill white male with 
twitching in all extremities and profuse dia- 
phoresis. An eye examination showed early 
papilledema, old and new exuda tes, flame 
shaped and round hemorrhages and extreme 
spasm of the retinal arterioles. The neck veins 
were distended, the heart was enlarged to the 
left and there was a blowing apical svstolic 
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Case x. Retrograde 


Pio xd 
strates multiple small cysts ni the M —— pre- 
senting the appearance of diverticula. 
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ic. 12. Case xr. C1) Roentgenogram shows 
ment and grouping are highly suggestiv 
A 


pyelograms reveal dilated ducts and < 


r 


murmur. The liver was enlarged downward 4 
finger breadths. His blood pressure was 
200/ 140. 

Laboratory Findings. Urinalysis showed 4 


plus albumin, 10-20 Rd blood cells, 15-20 a 
blood cells per high power feld and many casts. 
Cultures were negative for acid fast bacilli. The 
complete blood cell count was hematocrit 30 
and white blood cells 16,600. The blood ure: 
nitrogen, on admission and subsequently, fuc- 
tuated between 126 and 24. The e d 
gram showed auricular fibrillation and evidence 


of coronary artery disease. Blood chemistries re- 


small clusters of 
e of cystic dud of the renal pyramids. 
‘sts of the renal pyramids of the upper pole of the kidney. 


multiple 


calcified deposits. The size, arrange- 
(5 and Intravenous 


aled evidence of hypokalenuc alkalosis. The 
patient responded poorly to therapy for his 
malignant hypertension and renal failure and 
expired PPS following his hospital ad- 
mission. 


Roentgen Findings. Roentgenograms of the 


upper urinary tracts reve ealed multiple small 
discrete caleuli in the right kidney (Fig. 12.4). 


ieee 
small evst formation of the 
papillae in the upper pole of the 
The calculi were located in the ectati 
ducts (lan. Joh and. €. 


pyelograms revealed ectasia and 
ducts of the Peal 
right kidney. 


. 


dilated 





Vic. 13. Case xi G7) Gross autopsy specimen shows 
pole of the right kidney. (arrows). 
cuboidal epithelium. 


the presence of many cvsts 
(B) Microscopic section shows dilated, ectatic ducts 


n the pyramids of the apper 
ined with low 
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At autopsy, the pertinent findings to this re- 
port were those confined to the kidneys. These 
revealed arterial and arteriolar nephrosclerosis; 
both kidneys weighed 290 gm.; finely granular 
cortical surfaces and uniformly thinned cortices 
were found. There was marked narrowing of 
the lumina and thickening of the walls of the 
arteries and arterioles due to fibrous tissue, 
hypertrophy of the muscularis and prolifera- 
tion of the cells in the intima. The cortex of ie 
right kidney contained thin walled cysts filled 
with clear fuid and measuring up to 3.5 cm. in 
diameter, and similar cysts, measuring up to 
O.5 cm. were situated in the medalla (Fig. 134). 
The three superior calyces of the right kidney 
and corresponding papillae contained brown, 
friable calculi. Microscopic examination den 
onstrated marked cystic dilatation of the 
medullary tubules. The cysts were lined by a 
single layer of low cuboidal epithelium (Fig. 


135). 


Case xu. M.L. (N.Y.H. #339240), an eight 
vear old girl, was admitted to The New York 
Hospital for the first time on September ix. 
1942 because of intractable anemia. Between 
that date and the day of death, Mav 22, 1943, 
there were six hospital admissions. Death oc- 
curred from renal insufficiency and the anemia 
was directly related to the renal lesion. 

At autopsy, gross examination revealed in- 
numerable cysts sharply limited to the renal 
pyramids. The majority of the cysts were from 
I-§ mm. in diameter. The cysts were thin 
walled and contained clear, colorless, odorless 
fluid. Microscopic examination of the renal 
pyramids revealed numerous thin-walled cysts 





Fic. 14. Case xir. Microscopie section shows dilated, 
cystic, collecting tubules lined by a single layer of 
low cuboidal epithelium, 


Medullary Sponge Kidney 


There was no inflammation near the cysts. 


1 6e 
ee rf 


among the loops of Henle and the collecting 
tubules, many of which were not visible grossly. 
The 
cvsts were lined by a layer of low cuboidal celis 
which closely resembled the cells of the collect- 
ing tubules (Fig. 14). 

(This case has been reported previouslv.?) 


DISCUSSION 

The etiology of medullary sponge kidney 
is not completely understood. In all prob- 
ability it represents a congenital defect in 
development of the collecting tubules in the 
renal medulla. The dilatation of the ducts 
of the renal pyramids and papillae mav 
vary from slight widening to the formation 
of large cvst-hke cavities. The extent of 
the disease also varies from involvement of 
one or several papillae of one kidney to 
diffuse bilateral involvement. The affected 
papillae may enlarge and result in general 
enlargement of the kidnev. 

Minimal enlargement of the collecting 
ducts will, on excretory urograms, be seen 
as spray-like densities | from à 
minor calvx (Fig. 45). The appearance 
is similar. to, but e at more pro- 
nounced than, that of simple stasis within 
the ducts. Differentiation in such cases 
may be possible only if there is enlargement 
of the involved renal pyramids. Visualiza- 
tion of the renal papilla as a physiologic 
occurrence is always a transient phenom- 
enon, whereas visualization of the ectatic 
collecting ducts of medullary sponge kidney 
is constant and reproducible. Extreme dila- 
tation of the ducts results in the formation 


of cyst-like cavities, usually connecting 
with the minor calyces. The roentgeno- 


graphic appearance of the advanced form 
of the disease produces a startling bizzare 
picture of ectatic tubules, multiple cysts, 
large papillae and occasionally large kid- 
neys (Fig. 3, ,4-E). The correct diagnosis 
in such instances can be made by the 
specific and characteristic pattern seen on 
the pyelogram. 

The cysts are best demonstrated by ex- 
cretory urography where they fill with the 
contrast medium ahead of the pvelocalvc- 
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eal system and retain the contrast agent 
after the calyceal system has been emptied. 

Calculi, usually small and discrete, are 
frequently seen in the cyst-like cavities. 
They were present in all but 2 of Lindvall’s 
cases.and in 5 of our cases. The presence 
of calculi tends to provoke such complica- 
tions as obstruction, hematuria and infec- 
tion. 

The disease is said to be confined to the 
medulla. In one of our autopsied cases, 
several cysts were also seen in the cortex 
and probably represented simple retention 
cysts. 

Reilly and Neuhauser? recently reported 
II cases of renal tubular ectasia in infants 
and children with a high association of 
cystic disease of the liver and pancreas. 
The morphologic character of the renal 
lesions in our cases is similar to that re- 
ported by these authors, but in none of our 
cases was there anatomic or clinical evi- 
dence of associated cystic disease of the 
liver or pancreas. 

The major roentgenologic considerations 
in the differential diagnosis are renal tuber- 
culosis, hyperparathyroidism, necrotizing 
papillitis and calyceal diverticula. None of 
these diseases should provide serious dif- 
ficulty. Necrotizing papillitis in our expe- 
rience has been a fatal disease. Extensive 
necrosis of the renal papillae presents large 
ragged excavations on pyelograms. It 1s 
also usually associated with some degree of 
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obstructive uropathy or diabetes. Nephro- 
calcinosis associated with hyperparathy- 
roidism may offer some difficulty but the 
other stigmata of the disease are usually 
sufficient to differentiate it from medullary 
sponge kidney. The ragged cavitary defects 
of renal tuberculosis are not limited to the 
papillae; also other evidence of the disease 
is usually adequate to differentiate it from 
sponge kidney. 


SUMMARY 


Twelve cases possessing the roentgeno- 
graphic and/or pathologic criteria of medul- 
lary sponge kidney have been presented. 
The anatomic and roentgenologic features 
of the disease have been discussed and 
illustrated. 


s25 East 68th Street 
New York 21, New York 
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THE ROENTGEN MANIFESTATIONS OF BILATERAL 
RENAL CORTICAL NECROSIS* 


By WILLIAM H. McALISTER, M.D.,1 «n STANLEY H. NEDELMAN, M.D. 
CINCINNATI, OHIO 


ILATERAL renal cortical necrosis as 

a cause of acute renal failure was first 
recognized by Juhel-Renoy in 1886. By 
definition, this is a condition characterized 
by bilateral symmetric ischemic necrosis 
involving the cortical portions of the kid- 
neys, including the columns of Bertini, with 
relative sparing of both the medulla and a 


rim of subcapsular cortical tissue." In the- 


past, little attention has been directed to 
the roentgen aspects of this disorder since 
its rapidly fatal course was unassociated 
with specific roentgenographic features. 

In recent years patients with bilateral 
renal cortical necrosis have survived for 
longer periods of time due to a better under- 
standing of this disorder and to the avail- 
ability of improved supportive measures in 
the treatment of acute renal failure. In 
some instances this prolonged survival has 
afforded sufficient time for the mineraliza- 
tion of necrotic cortical tissue, an alteration 
detectable by roentgen means. 

Although Wells, Margolin and Gall? 
state that less than 160 cases of renal corti- 
cal necrosis have been reported through 
1959, undoubtedly many more cases have 
gone unrecognized or unreported. This fig- 
ure does not include the 21 cases described 
by these authors. A review of the literature 
has disclosed 4 cases which exhibited ante- 
mortem roentgenographic findings char- 
acteristic of renal cortical necrosis.” 92145 
In only one article was specific attention 
called to the roentgen features.” The pres- 
ent paper deals with a case of bilateral renal 
cortical necrosis in which, following sur- 
vival of the acute episode, cortical calcifi- 
cation as well as shrinkage of the kidneys 
developed. 


REPORT OF A CASE 
A twenty-four year old white female was 


transferred from another hospital for manage- 
ment of acute renal insufficiency. She had been 
in her sixth month of pregnancy when nausea, 
vomiting, and abdominal cramps appeared. 
Her blood pressure at that time was 160/100, 
and she was considered to be in a pre-eclamptic 
state. Severe vaginal bleeding promptly fol- 
lowed and a stillborn fetus was delivered by 
emergency low cervical cesarean section. The 
clinical impression of placenta previa was sub- 
stantiated. Considerable blood loss occurred 
prior to and during the operation, although no 
blood pressure reading below 120/80 was re- 
corded. Four units of blood, properly cross- 
matched, were administered without reaction 
during the operation and within forty-eight 
hours of its termination. Ás a result of these 
transfusions, the hemoglobin rose from 4 to 10.5 
gm./1o0 ml. 

Oliguria developed immediately following the 
operation. Over the next five days the urine 
output varied between 25 and 5o cc. per day. 
The blood urea nitrogen rose to 135 mg./100 
ml. and remained between 100 and 200 mg./ 100 
ml. for the next thirty-five days. On the fourth 
postpartum day, at the time of transfer to the 
Cincinnati General Hospital, pulmonary con- 
gestion, peripheral edema, and abdominal dis- 
tention were present. Over the next three days 
the serum potassium rose to 7.9 mEq./liter, 
and there was electrocardiographic evidence of 
hyperkalemia. Following hemodialysis with an 
artificial kidney there was considerable im- 
provement in the blood chemistry values. 

Bilateral flank pain, which appeared early in 
the course of her disease, subsided and the 
urine, which had been grossly bloody, cleared. 
The urinary albumin ranged from 2 to 4 plus. 
Antibiotic agents were administered for pyuria 
and bacilluria which developed as a result of 
an indwelling catheter which had previously 
been inserted. 

Three days after hemodialysis acute pulmo- 
nary edema developed and her clinical condi- 
tion deteriorated. Hemodialysis was repeated, 
and again there was clinical improvement. A 


* From the Department of Radiology, University of Cincinnati College of Medicine, and the Cincinnati General Hospital. 


f Trainee, National Cancer Institute. 


129 


* 
i 





edelman 





TcAlister and Stanley H. 





L 


130 William H. 





fifty-seventh day of illness. A narrow rim of 


hic. 1. 647) Plain roentgenogram of the : 
renal cortical calcification is seen bilaterally. The obvious splenomegaly is an incidental finding. (B and C) 
Oblique roentgenograms of each kidney demonstrate the cortical calcification to better advantage. 
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few days later pulmonary edema recurred. This 
was accompanied by hemorrhage from the 
vagina and from the site of a tracheostomy. 
Dehiscence of the abdominal incision occurred 
and was closed with wire sutures. Loud pleural 
and pericardial friction rubs were audible and 
there was cardiac arrhythmia. The mental con- 
fusion and delirium. which followed the first 
hemodialysis did not improve. 

Three after the first dialysis the 
urinary output, which had ranged between 25 
and 200 cc. per day, rose to normal levels while 
the blood urea nitrogen remained at about 200 
mg. 100 ml.; three weeks later it had fallen to 
84 mg. too ml, Anemia and splenomegaly (the 
latter was first noted several days following 
cesarean section) persisted. The anemia was 
attributed to chronic blood loss. Hypersplenism 
was not felt to be present. 

On the fiftv-seventh day following delivery, 
abdominal roentgenograms were made pre- 
liminary to a renal biopsy (Fig. 1, .7, B and C). 
These revealed moderately extensive renal 
cortical calcifications. These were more appar- 
ent on laminagrams (Fig. 2, Æ and B). It was 
also apparent that both kidneys had decreased 
considerably in size when compared with roent- 
genograms two months earlier. Over the ensu- 
ing nineteen months the albuminuria and mild 
hypertension have persisted. Several bouts of 
urinary tract infection have been treated suc- 


weeks 


tinine have fallen to normal levels alrhough low 
urea and creatinine clearances have been ob- 
tained repeatedly. During this period there has 
been a slight increase in the extent of cortical 
calcification and a further slight reduction in 
the size of the left kidney. A recent intravenous 
pvelogram (Fig. 3, .7 and B) demonstrated 
prompt excretion with moderate concentration 
of the contrast material. Normal pelvicalyceal 
svstems were observed bilaterally. 


DISCUSSION 

Bilateral renal cortical necrosis has long 
been recognized as a cause of acute renal 
failure. A great varietv of apparently un- 
related conditions have been observed to 
antedate the abrupt onset of this disorder. 
It has occurred in association with severe 
burns, multiple fractures, internal hemor- 
rhage, major surgical procedures, severe 
infections, malignant neoplasms, transfu- 
sion of incompatible blood, the administra- 
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Fic. 2. 64) Laminagram demonstrates the calcifica. 
tion well and shows its cortical distribution. £A) 
Laminagram seventeen months later. There is a 
shght increase in the amount of caleiication and a 
further slight decrease in the left renal size. 





tion of a variety of nephrotoxins, favism, 
diarrhea with dehydration, influenza, per- 
forated peptic ulcer, peritonitis, and peri- 
nancy (usually in association with abruptio 
placentae)’ has been frequently empha- 
sized in the literature. Dutt and More’ col. 
lected 71 examples of cortical necrosis 
through 1941 and noted that 67 per cent 
were associated with pregnancy. Wahle and 
Muirhead!* also reviewed the literature oi 
this subject through 19:3 and observed 
that $7 per cent of 149 cases were associated 
with pregnancy. A recently published series 
of 21 cases reported by Wells, Margolin, 
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Fic. 3. G7 and B) Intravenous pyelograms one and one-half years after the acute episode show prompt 
excretion bilaterally with only moderate concentration of the contrast material. The pelvicalyceal svstems 


appear normal, 


and Gall? is at variance with the surveys 
cited, in that only 14 per cent of their cases 
were preceded by the hemorrhagic compli- 
cations of late pregnancy. No definite con- 
clusion can be drawn from this relatively 
small group of cases. The more frequent use 
of needle biopsy in suspected cases of 
cortical necrosis mav substantiate their 
implication that the high degree of asso- 
ciation with pregnancy is more apparent 
than real. 

No specific etiologic agent has been un- 
covered as the cause of cortical necrosis. 
However, renal ischemia is considered the 
pathogenetic factor of greatest importance 
in the production of the characteristic 
necrotic cortical lesions. The mechanism of 
ischemia, though extensively investigated, 


has not been satisfactorily explained. The 





~ 
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theorv of renal vasospasm has received the 
widest support. Davis feels that cortical 
necrosis is produced by transitory vaso- 
spasm of intrarenal arteries for periods of 
from perhaps two to four hours, followed 
bv the restoration of blood flow.’ No vaso- 
pressor substance has as vet been isolated 
from patients with cortical necrosis. The 
experimental production of vasospasm suf- 
hcient to cause cortical necrosis has cen- 
tered about toxins, poisons, and vasocon- 
strictor substances." Included among these 
are serotonin and mercuric chloride. Other 
investigators have implicated embolism, 
vascular shunts, vasoparalysis, vascular 
damage, and fibrin deposition as causative 
the induction of renal is. 








factors in 
chemin, opo 
Although the entire renal cortex may be- 
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come necrotic, Duff and More" state that 
usual only its outer one-half to two- 
thirds is affected. A narrow rim of normal 
subcapsular parenchyma is often spared, 
presumably by reason of collateral capsular 
circulation. If the patient survives cortical 
necrosis, the recovery of renal function is 
more or less incomplete, in contradistinc- 
tion to the complete restoration of function 
in acute tubular necrosis)? The outcome 
will depend to a considerable extent on the 
amount of tissue destroyed.? Even with 
extensive cortical necrosis, prolongation of 
life through meticulous care to the prob- 
lems of fluid and electrolyte balance as well 
as by the use of hemodialysis has allowed 
sufficient time for the calcification of necrot- 
ic cortical tissue, as in the present case. 

As stated earlier, a review of the litera- 
ture disclosed 4 cases of renal cortical necro- 
sis in which cortical calcification has been 
demonstrated roentgenographically in the 
living patient. The calcifications were first 
observed at seven weeks,” fifty-seven days,’ 
two months,” and sixty-one days" after the 
onset of the acute episode. In our own case 
the cortical calcification was first seen on 
the fifty-seventh day. In DeGraeff and 
DeBaan’s® case microscopic calcification 
was observed on a renal biopsy taken on 
the twentieth day and cortical calcification 
was seen on the plain roentgenograms of 
the abdomen on the fifty-seventh day. 

In a case reported by Gjørup, Killmann, 
and Thaysen;?? diffuse cortical calcification 
was found on a renal biopsy specimen ob- 
tained on the thirty-eighth day and a thick 
renal cortical calcific shell was observed at 
the time of necropsy on the fifty-first day. 
No roentgenograms had been obtained. 
According to Sheehan and Moore,!? as well 
as other investigators, calcification in this 
condition is an uncommon finding at the 
time of autopsy. A review of 21 cases en- 
countered at the Cincinnati General Hos- 
pital?? failed to demonstrate renal calcifica- 
tion at necropsy. However, death occurred 
in these cases, as in a majority of those re- 
ported, within five to thirty-one days. 

From the information available it ap- 
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pears that a prerequisite to the roentgeno- 
graphic demonstration of cortical calcifica- 
tion in cortical necrosis is survival of the pa- 
tient for at least one.and one-half to two 
months. Mortensen ef 44.9 have pointed 
out that there is not always a close correla- 
tion between the quantity of calcification 
visible microscopically and that demon- 
strated roentgenographically. In some in- 
stances the calcification demonstrated mic- 
roscopically may not be visible on roent- 
genograms. Moéll reported a case in which 
cortical calcification was seen on a post- 
mortem roentgenogram of the kidneys but 
not on roentgen studies made prior to 


death. 


DIAGNOSIS 


The diagnosis of bilateral renal cortical 
necrosis is definitively made by biopsy or at 
the autopsy table.*!" Some investigators 
feel that there are clinical features of prac- 
tical value in differentiating this type of 
acute renal failure from that occurring in 
acute tubular necrosis, acute glomeru- 
lonephritis, acute bilateral renal arterial or 
venous occlusion, and extensive bilateral 
renal infarction.? The frequent association 
of cortical necrosis with the hemorrhagic 
complications of late pregnancy is empha- 
sized, as 1s persistent anuria or severe 
oliguria, gross hematuria at the onset, and 
flank pain early in the course of the disease. 
These manifestations, however, are not 
specific and may be found in association 
with other forms of acute renal failure, par- 
ticularly acute tubular necrosis. Bilateral 
cortical necrosis should be suspected, how- 
ever, when acute anuria occurs in a multi- 
parous woman during the last trimester of 
pregnancy, when accompanied by vaginal 
bleeding, toxemia, or pre-existing hyper- 
tension. The disorder should be considered 
in acute renal failure in children, especially 
when diarrhea, vomiting, and dehydration 
are part of the clinical picture. The diag- 
nosis should also be entertained in cases of 
acute renal failure associated with septic 
shock.? Although the history and clinical 
course is suggestive of the diagnosis, the 
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roentgenographic findings may substan- 
tiate this impression. Gjørup and his co- 
workers!®, along with Margolin'4, feel that 
the appearance of a rim of renal cortical 
calcification, when associated with a com- 
patible history and clinical course, is diag- 
nostic of bilateral cortical necrosis. 


ROENTGEN FINDINGS 


Early in the course of bilateral renal 
cortical necrosis the kidneys may enlarge. 
This is followed by a variable degree of 
renal shrinkage. In our case the shrinkage 
occurred primarily during the first few 
months following the acute episode. How- 
ever, further reduction in the size of the 
left renal outline was noted on roentgeno- 
grams taken nineteen months later. The 
faint cortical calcification, which has the 
appearance of penciling-in of the kidney 
margins, appears about one and one-half 
to two months after the onset of the dis- 
ease. Both an anatomic and a pathologic 
basis exist for the appearance of this type 
of calcification. The normal renal cortex 
measures 5 to 8 mm. in thickness. Since a 
subcapsular zone as well as approximately 
one-third to one-half of the inner cortex are 


usually spared of necrosis,’ it follows that. 


only a relatively thin intervening layer of 
necrotic tissue is susceptible to calcifica- 
tion. Irregularity of the renal contour as 
well as interruption of the cortical calcifi- 
cation may occur. This is a reflection of the 
patchy distribution of the necrosis. The 
faint calcifications may be difficult to see 
on conventional roentgenograms of the 
abdomen, and laminagraphy may demon- 
strate the calcification to better advantage 
(Fig. 2, 4 and B). Laminagraphy is, there- 
fore, recommended in suspected cases of 
renal cortical necrosis. In our case intra- 
venous pyelography nineteen months after 
the acute episode revealed prompt excre- 
tion bilaterally with only moderate con- 
centration of the contrast material (Fig. 3, 
A and B). The pelvicalyceal systems ap- 
peared normal. 

Calcification somewhat similar to that 
observed in renal cortical necrosis has been 
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reported in chronic glomerulonephritis, 
and on postmortem kidney roentgenograms 
of a case in which there were widespread 
osteolytic metastases to bone.? The history 
will serve to differentiate these cases from 
cortical necrosis. A number of conditions 
and substances have been associated with 
the production of renal calcification.} 312 
Examples of these are hyperparathyroid- 
ism, milk-alkali syndrome, renal tubular 
acidosis, sarcoidosis, chronic pyelonephri- 
tis, sulfonamide tubular damage and 
others. To our knowledge the nephrocal- 
cinosis associated with these conditions 
has not been confined, roentgenographically 
at least, to the renal cortex, and therefore 
they do not offer a problem in the differ- 
ential diagnosis of bilateral cortical necro- 
sis. 
SUMMARY 


A case of bilateral renal cortical necrosis 
is presented. Certain etiologic, clinical, and 
differential diagnostic features of this con- 
dition are discussed. The literature on bi- 
Jateral renal cortical necrosis has been re- 
viewed with special attention directed to 
the appearance of a characteristic type of 
renal calcification detectable roentgeno- 
graphically. The present paper stresses the 
importance of this calcification in the sepa- 
ration of bilateral renal cortical necrosis 
from other causes of acute renal failure. 


Stanley H. Nedelman, M.D. 
Department of Radiology 
Cincinnati General Hospital 
Cincinnati 29, Ohio 


We are indebted to Drs. Benjamin Felson, 
Edward A. Gall, and E. Gordon Margolin for 


their encouragement and invaluable assistance. 
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URETHROGRAPHY IN THE ADULT MALE* 
By JAMES W. WILLWERTH, M.D.1 


READING, PENNSYLVANIA 


Ino the past ten years, the subject of 
adult male urethrography has received 
little attention in the American radiologic 
literature. Several papers have considered 
the newer contrast media, 7! and spe- 
cific applications for adult urethrography 
have been reported, 97?/55.but only a few 
general reviews of this subjéct have been 
published.19:4:6 Tt is the purpose of this 
paper to review these general considera- 
tions and our experience with retrograde 
urethrography, and perhaps to stimulate 
more general acceptance and usage of this 
simple and valuable diagnostic procedure. 

It must be emphasized that retrograde 
urethrography as described in this presenta- 
tion is of value only in the determination of 
disease processes which produce anatomic 
change in the male urethra, and that the 
procedure by itself is of limited value in the 


study of the physiology or pathophysiology. 


of the lower urinary tract. These latter 
processes are best examined by voiding 
cystourethrography, preferably with a 
rapid cassette changer or cinefluorography. 
We feel that the infant male urethra is also 
best examined roentgenologically by using 
voiding cystourethrography, although there 
are instances when the retrograde study in 
conjunction with the voiding study is nec- 
essary to establish the diagnosis in a young 
patient. 


CONTRAST MEDIA 


Since Cunningham performed the first 
contrast visualization of the urethra with 
argyrol in 1g10,! there has been a continu- 
ing search for a satisfactory medium for 
urethrography. The use of aqueous contrast 
media is attended by very few complica- 
tions, but these media are not sufficiently 
viscous to distend the posterior urethra for 


adequate visualization of this structure. The 
oily media possess the desired viscosity but 


instances of pulmonary oil embolism have 


been reported." Barium-water suspensions 
are also unsuitable for retrograde urethrog- 
raphy. Thixokon (Mallinckrodt) is a 
water soluble medium with sufficient vis- 
cosity to distend all portions of the urethra 
and we believe it is the medium of choice. 
We first began to use thixokon in 1956 on 
an investigational basis. Since that time 
almost 200 urethrographic examinations 
have been performed without a single 
instance of toxic reaction or side effect, al- 
though upon several occasions the medium 
has inadvertently been extravasated into 
the corpus spongiosum and pelvic veins. 

A comparison of thixokon urethrograms 
with those made previously with other 
media shows that the thixokon studies; 
almost without exception, demonstrate the 
entire urethra, whereas it was often impos- 
sible to force other media through the ex- 
ternal sphincter. This may be due. to the 
fact that thixokon is less irritable and al- 
lows greater pressures to be applied to the 
sphincter. 

It has been our experience that thixokon 
possesses greater radiopacity than other 
aqueous media and therefore produces 
roentgenograms of superior technical qual- 
ity. This greater opacity may occasionally 
result in missing a small radiolucent filling 


defect within the urethral lumen; this dis- 


advantage may be overcome by the use of 
high kilovoltage techniques. 


PROCEDURE 


The equipment necessary to perform 
retrograde urethrography is quite simple, 
and, with the possible exception of the 
Brodny? instrument, is readily available in 


* Presented at the Sixty-first Annual Meeting of the American Roentgen Ray Society, Atlantic City, New Jersey, September 


27-30, 1960. 


1 Present address: Department of Radiology, The Hahnemann Medical College and Hospital of Philadelphia, Philadelphia, Penn- 
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any radiologic department. The procedure 
itself is performed in a period of time rarely 
exceeding twenty minutes. A preliminary 
survey roentgenogram is made and exam- 
ined for positioning and technique. The 
Brodny instrument is then attached and 
with constant pressure 20 to 25 cc. of me- 
dium is s/oc/y injected. With experience, it 
is possible to “feel” when the hydrostatic 
pressure of the medium has overcome the 
resistance of the external sphincter and 
allowed the medium to fill the posterior 
urethra. At this time, four roentgenograms 
are made using the anteroposterior projec- 
tion, each oblique projection with the pa- 
tient in the “bicycle riding” position, and 
an evacuation film after removal of the 
conical tip portion of the Brodny instru- 
ment. The patient is asked to void as this 
last exposure is made. 

For several vears, our urethrograms were 
made with fluoroscopic guidance, employ- 
ing various pressure maneuvers In an at- 
tempt to study the physiology as well as 
the anatomy of the lower urinary tract. 
This practice has now been discontinued 
because it was found to add little to the 
diagnostic usefulness of the retrograde 
study. In addition, fluoroscopy made the 
procedu re technically more difficult and in- 
creased. the exposure to both the patient 
and the operator. With the present four 
film technique and the use of the Brodny 
instrument, the exposure to the operator's 
hands is less than 15 mr per examination. 
We feel that this small exposure does not 
warrant the use of cumbersome lead gloves, 

although the operator does protect his body 
with a fluoroscopic lead apron. 


REVIEW OF NORMAL ANATOMY 


The male urethra can be considered to 
be divided into three parts (Fig. 1.7). The 
posterior urethra is that part "m Is SUT- 
rounded by the lobes of the prostate gland 
and for that reason it is frequently called 
the prostatic urethra. This segment of the 
urethra averages 2.5 to 3.0 cm. in length 
and in cross section is crescent-shaped. The 
posterior elevation is produced bv the veru- 
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montanum which, together with the ure- 
thral crests, extends the entire length of the 
posterior urethra. The seminal vesicles ex- 
tend obliquely through the lateral lobes of 
the prostate and empty as the ejaculatory 
ducts on the apex of the verumontanum. 
On either side of the veru are the orifices 
of the ducts which drain the numerous pro- 
static glands. 

The membranous urethra is that segment 
which lies within the lavers of the uro- 
genital diaphragm. Surrounding this part 
of the urethra Is the external urinary 
Spice EN per 's eue are = located 
genital diaphrag though 
the ducts Do diese EN ERE PA the ure- 
thra in its bulbous portion. 

The anterior urethra extends from the ex- 
ternal urinary sphincter to the urethral 
meatus and is surrounded for almost its 





Fic. 2, Uncompheated anterior urethral stricture of 
venereal origin. The irregularity and lack of dis- 
tensibility of the entire anterior urethra indicate 
chronic infection. À second, large-caliber stricture 
IS present. 


entire length by the corpus spongiosum. 
The anterior urethra is subdivided into the 
bulbous, or fixed, portion and the penile 
portion distal to the penoscrotal junction. 
Numerous small submucosal glands empty 
into the anterior urethra along its distal 
two-thirds. 

Figure 14 illustrates the normal appear- 
ance of the urethra as seen on the urethro- 
gram. The verumontanum produces a 
radiolucent filling defect in the posterior 
urethra. The membranous urethra is the 
narrowest part and is demarcated by the 
more distensible portions of the urethra 
just proximal and distal to it. The anterior 
urethra is normally smooth in contour and 
quite distensible. The area of narrowing 
just distal to the membranous urethra is 
i0 
and must not be mistaken for the mem- 
branous urethra itself or for an anterior 
urethral stricture. In the normal individual, 
none of the glandular structures or their 
ducts are visualized. 


INDICATIONS 


In general, the indication to us for retro- 
grade urethrography in the adult male is 
the presence of any lower urinary tract 
symptoms which are not readily explained 
by the usual diagnostic modalities of his- 
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tory, physical examination, laboratory 
studies, and endoscopy. Some authors ad- 
vocate urethrography for all adult males 
with lower urinary tract symptoms and we 
are in agreement with their opinion. Un- 
fortunately, we have found that, in our 
hospital, routine urethrography is not 
feasible for both administrative and eco- 
nomic reasons and we have had to limit the 
study to those patients in whom some diag- 
nostic difficulty exists. 

The specific indications for urethrog- 
raphy will be considered separately with 
illustrative cases, 


ILLUSTRATIVE CASES 


Case r (Fig. 2). This fifty-six year old male 
had been experiencing frequency, nocturia, 
dvsuria, and dribbling for many vears. These 
symptoms had been progressing in severity and 
just before urethrography was performed he had 
been admitted to the hospital in acute urinary 
retention. The admission diagnosis was acute 
retention secondary to prostatic hypertrophy. 
When attempts to catheterize the patient were 
unsuccessful, a urethrogram was obtained. 
Upon later questioning, the patient admitted 
social indiscretions as a youth. 


Comment. Urethrography 1s indicated in 
all cases of urethral stricture because it not 





Multiple anterior urethral strictures of 
venereal origin complicated by a urethrocutaneous 
fistula, Note the other stigmata of anterior stric- 
ture: dilated, infected Cowper's ducts and pros- 
tatic glands; false passages from attempted dilata- 
tions; contracted vesical neck caused by chronic 
infection. 
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onlv establishes the diagnosis of stricture 
but also demonstrates the location, num- 
ber, and extent of the strictures, as well as 
the presence or absence of any of the com- 
plications of urethral stricture. 


Case n (Fig. 3). This sixty-nine year old male 
had been "EE. p many years with periodic 
dilatations for urethral stricture. Short ly before 
this urethrogram was made, the patient devel- 
oped a perineal abscess w biei promptly re- 
sulted in a urethrocutaneous fistula. Upon ad- 
mission to the hospital, he was found to be un- 

able to pass urine through the urethral meatus 
but was voiding without difficulty through the 
peri imeal fistula. The patient is now well follow- 
ing urethroplasty, suprapubic prostatectomy, 
and Y-plasty of the vesical neck. 


Comment. Urethrography is necessary in 
all patients with urethral fistulae to deter- 
mine the etiology of the fistula as well as 
to aid in planning the proper surgical ap- 
proach. This study is also the only avall- 
able method for examining the urethra 
proximal to the most distal urethral stric- 
PUTE present. 


Case nr (Fig. 4). This forty-eight vear old 
male had had two transurethral resections prior 
to this urethrogram, These had been performed 
twelve and five vears previously but had failed 
to relieve the symptoms of frequency, urgency, 
and nocturia. Proper resection of the previously 





Pie. 4 
plete 
adenoma is exerting a ball-valve effect as it lies 
within the prostatic fossa. 


Residual prostatic. tissue following incom- 
transurethral resection. The unresected 
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lic. g. Sclerosis of the bladder neck following trans- 
urethral resection, Note the balloon-lke dilatatu 


of the prostatic fossa caused by the Ape 
injection of opaque medium. The seminal vesicies 
ire filled and one large false passage 1s present. 
unresected adenoma provided complete relief 
of symptoms. 


Case iv (Fig. 5). This sixty-nine year old 
male had had a transurethral resection. for 
symptoms of prostatism five years prior to this 
study. He was symptomatically improved for 
several months following the resection, The 
frequency and nocturia then recurred and 
gradually became more severe than they ha 
been before his operation, A Y-plasty of the 
contracted, sclerotic bladder neck was planned, 
but the patient refused further surgery and ex- 
pired in uremia. 


* 
$ 
E 
EN 
A 


Comment. Cases n1 and iv demonstrat 
the value of urethrography in the post: 
prostatectomy a who continues to 
have obstructive svmptoms. We believe 
that all such pati rents should have urethi rog- 
raphy performed before a second resection 
is attempted. 


* 


Case v (Fig. 6). This fifty-two year old mak 
suddenly developed profuse, painless urethra 


bleeding one week before this study was done. 
His urinary function was not impaired and he 
denied any previous urinary symptoms. Endos- 
copy after spontaneous cessation of the bleed- 
ing revealed no abnormalities. The urethral 


diverticulum was excised through a perineal in- 


cision and the patient is again asymptomatic, 


Comment. Urethrography is indicated in 
all patients with urethral bleeding and no 





Fic. 6. True (congenital) urethral diverticulum. The 
feed bleeding was apparently caused by rup- 
ture of the distal end of the diverticulum into the 
bulbous urethra, The proximal connection between 


the diverticulum and the urethra was not dem. 


onstrated by this study. At surgery, this connec- 
tion was found just Dréx ind to the membranous 
urethra, 


history of recent trauma, although it is 
well to watt until the bleeding has subsided 
before attempting the pr ocedure. In this 
patient,neitherof the orifices of the divertic- 
ulum was visualized by endoscopy and the 
diagnosis was in doubt until urethrography 
was performed. 


(Fig. 7). This five year old male child 
ide a e injuring the perineum just 
the scrotum. Immediately after the 
injury, there was gross urethral bleec li ing and he 
was unable to void. The urethra was surgically 
repaired a splinting catheter. passed 
through a evstotomy mesion, This urethrogram 
was made six w eeks following injury and opera- 
tion at which time the patient. was asympto- 
matic, although a A stricture Is al- 
re ady present. 


CasE vi 
fell astr 
dorsal to 


Over 


Comment, Urethrography 1s a routine part 
of the postoperative management of ure- 
thral injuries resulting from external trau- 
ma. The study demonstrates the presence 
or absence of stricture formation at that 
time and serves as a baseline for further 
studies should the patient develop obstruc- 
tive svmptoms in the future 
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Fic. 7. A well-formed, large caliber, anterior urethral 
stricture six weeks following definitive repair of a 
severed urethra. 


CONTRAINDICATIONS 


T are few. E is Our dde e at acute 

urethral injurv from external trauma is one 
of these contraindications because the 
diagnosis is evident by history and physical 
examination alone and because the extrav- 
asated opaque medium may in itself con- 
tribute to stricture formation. In the un- 
usual case of this kind in which urethrog- 
raphy may be necessary, an aqueous con- 
trast medium should be used. 

It has been our experience that most 
urethrograms made shortly after instru- 
mentation of the urethra were not of diag- 
nostic quality due to extravasation of the 
contrast medium through small mucosal 


tears resulting from the previous internal 
trauma. The study is therefore best per- 


formed before attempting catheterization 
or endoscopy. 

Urethrography should be postponed n 
the presence of acute infection because of 
the possibility of producing vascular dis- 
semination of the infecting organisms. 


SUMMARY 


We believe that urethrography is a much 
neglected but quite useful diagnostic pro- 
cedure. It is hoped that this review will 
stimulate increased interest in and applica- 
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LIPOMA OF THE CORPUS CALLOSUM* 


By GERTRAUD WOLLSCHLAEGER, M.D.,t PAUL B. WOLLSCHLAEGER, M.D.,t DON D. 
BRANNAN, M.D.,t and A. J. SEGAL, M.D $ 


CLEVELAND, OHIO 


IPOMA of the corpus callosum is a rare 
intracranial midline lesion. The first 
pathologic description of this entity 
was presented by Rokitansky.% Other 
reports have since appeared in the litera- 
ture,2:5,9,12,19,25,27,22, We have been able to 
find only 13 out of about ṣo previously re- 
ported cases that had been correctly diag- 
nosed prior to operation or death. The first 
roentgen diagnosis on plain skull roentgeno- 
grams was made by Sosman?! in 1939. 
The purpose of this paper is to present an 
additional case of lipoma of the corpus cal- 
losum which was diagnosed on plain skull 
roentgenograms prior to death and to show 
the distribution of calcification in the lesion 
with the aid of roentgenograms of brain 
slices. 
PATHOGENESIS 


The most commonly accepted hypothesis 
of the pathogenesis of lipoma of the corpus 
callosum is that of Krainer,? and of Was- 
sermann.9 They believe that lipoma de- 
velops from persistent primitive meningeal 
tissue, and state that this occurs in the 
leptomeningeal cisterns. This hypothesis 
was concurred in by Merkel,” List ef al,” 
and Vonderahe and Niemer.** These au- 
thors assume that the development of 
lipoma occurs in very early embryonic life 
(about the second fetal month) and persists 
into maturity. 

The interference with the development of 
the corpus callosum and the adjacent struc- 
tures by the persistence of this primitive tis- 
sue has been discussed by de Morsier.?? It 
seems very likely that agenesis, or partial 
agenesis, of the corpus callosum is the 
consequence of this congenital lesion. In 
our opinion the interference with develop- 
ment is dependent upon the location of the 


persistent primitive tissue. Our belief is 
based on the fact that the splenium and 
septum pellucidum are absent in the pres- 
ence of a lipoma, as seen in our case. 
Similar findings were reported by Würth,’ 
List eż al.” and Huddleson,5 who observed 
total agenesis of the corpus callosum, and 
Juba," Huebschmann,'5 Rubinstein,” von 
Sury,? Benjamin, Ehni and Adson," 
Schnürer and Zettergren, Kirkbride,’ 
Dyke,? Ernst,” and Sheinmel and Law- 
rence,? who were able to demonstrate par- 
tial agenesis of the corpus callosum in the 
presence of lipoma. Sosman?! also reported 
agenesis of the corpus callosum in his 3 
cases. 

A few cases are described by Wolfson 
et a15* without associated congenital anom- 
alies. In these cases the lipoma was situ- 
ated above the corpus callosum, tapering 
in anteroposterior direction. These various 
findings support the belief that the original 
localization of the primitive tissue is mainly 
responsible for associated anomalies, and 
that one is dealing with a secondary agene- 
sis of the corpus callosum. The latter must 
be clearly distinguished from primary 
agenesis, as shown in 2 case reports by 
Sheinmel and Lawrence? and Zellweger.?? 
Baker and Graves! did not find any lipoma . 
in their 82 cases of partial agenesis of the 
corpus callosum, nor did Bunts and Chaf- 
fee? in their 15 cases. 

Lipoma of the corpus callosum is a be- 
nign tumor composed of mature fat and 
fibrous tissue and resembles the typical 
lipoma of any other region of the body. It 
is not infiltrative and does not possess 
atypical cells or abnormal mitoses. 

Lipoma occurs with equal frequency in 
the male and female. The age distribution 


* From the Department of Radiology and the Division of Pathology, Saint Luke's Hospital, Cleveland, Ohio. 
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varies from thirty months?! to seventy-five 
Vgdps v 

Lipoma of the corpus callosum mav be 
asymptomatic. Signs and symptoms, when 
present, are those of a midline lesion of the 
brain and are not specific for lipoma. Per- 
sistent severe headaches, grand mal sel- 
zures, hemiparesis and mental changes 
have been variously reported.? 

A definitive diagnosis of lipoma of the 
corpus callosum can be made, during life, 
from the characteristic roentgenographic 
appearance. 


REPORT OF A CASE 


A seventv-one year old white male (Unit No. 
C-58420) was admitted on October 26, 19:9 
with a chief complaint of persistent headaches 
since 1944, associated with occasional dizzy 
spells and weakness of legs. The positive physi- 
cal findings were limited to the central nervous 


system and indicated a spinal cord lesion. Myel- 


ography revealed a block at the level of the 
eighth and ninth dorsal segments. The block 
was considered to be secondary to a metastatic 
tumor. Complete clinical data of this patient 
will appear in another report.” 
Roentgenograms of the skull were taken on 
admission. In the posteroanterior view there 
were symmetric parasagittal curvilinear den- 


sities with lateral convexities, The distance be- 
tween these densities measured about 2 cm. 


Lipoma of the Corpus Callosum 


FE 


(Fig. 1,7). À curvilinear densitv with i dud 
convexity was observed in the ii un New in 
the region of the corpus callosum. Inferior to 
this was a zone of relative ee (Fig. 
18). A diagnosis of lipoma of the corpus cal- 
losum was made (P. B.W.). A repeat roent- 
genographic examination of the skull was per- 
formed about two weeks later and revealed the 
same findings. 

Pneumoencephalographic and arter togr aphic 
studies were not performed because of f the p Mite 
tient's general condition. 

The patient was treated symptomatically 
and was discharged to a nursing home on 
November 27, 1959 and died there on oe 
ber 16, 1959. 

Necropsy revealed that the patient had a 
bronchogenic carcinoma with metastasis to the 
spinal dura, producing the block and cord com- 
ae ne o in a cord bladder, com- 
| e pyelonephritis. For the 
de By of ni RUN report we will limit our 
remarks to the description and discussion of the 
brain. 

Roentgenograms of the formalin-fixed brain 
were made prior to dissection so as to visualize 
the ventricular svstem without the benefit of air 
injection. There were dilatation of the poste. 
rior horns of the lateral ventricles, more so on 
the left, and marked separation of the frontal 
horns. Calcification within the tumor was seen 
in various projections. 


The brain was dissected aft ' fsa- 





Fic. t. 64) Posteroanterior roentgenogram of skull. Symmetric curvilinear densities with lateral convexities 
are present in a parasagittal position. (4) Lateral roentgenogram of skull demonstrates the curvilinear 


density with the superior convexity and the 


relatively radiolucent area, inferior to the d 


dense line. 
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hic. 2. G7) Coronal section and (B) roentgenogram 
through midportion of anterior horns of the lateral 


ventricles. There is definite dilatation of the 
sulcus corporis callosi. The septum pellucidum is 
absent and the fornices columnae are attached to 
the corpus callosum. At this level, the lipoma is 
only a thin layer over the corpus callosum. The 
calcified bands accompany the tumor laterally 
into the adjoining brain substance. 


tion in 10 per cent formalin. It weighed 1,600 
gm. The gyri were flattened and the sulci were 
slightly widened. The cerebral hemispheres 
were equal and symmetric, The cranial nerve 
distribution was normal. The arteries were in 
normal position. They were focally narrowed 
by atheromatous plaques. The pia mater was 
thickened and opacifed. 

Vhere was an irregular, lobulated, vellow, 
fatty tumor involving the corpus callosum. The 
main body of the tumor within the corpus cal- 
losum measured 2.7 X 3.12.5 em. There were 
several offshoots extending in various direc- 
tions. One of these was a sheet, 1.9 cm. wide 
and o.2 em. thick, covering the surface of the 
corpus callosum from the genu to a point ap- 
proximately 7 cm. posterior to the genu. This 
tissue covered the raphe, the striae longitu- 
dinales mediales and laterales and a small por- 
tion of the gyri cinguli. Another projection pre- 
sented in the right lateral ventricle as a bulbous 
mass 1.2 em. in diameter connected to the main 
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mass by a stout pedicle occupying a dilated 
foramen of Monro. Still another projection of 
tumor presented as a cap over the third 
ventricle. The anterior cerebral arteries were 
thickened and were contained within the tumor 
tissue, The tumor appeared to be well defined, 
with a fine membranous capsule and was soft 
except for numerous discrete and confluent 
hard white calcified plaques. Some of the latter 
presented as tiny flecks in the capsule, while 
more concentrated masses were found in the 
superior portion of the corpus callosum and in 
the striae longitudinales laterales. There were 
anomalies of the corpus callosum, including in- 
complete development of the splenium, ab- 
sence of the septum pellucidum and widening 
of the sulcus or cisterna corporis callosi. The 
cut surfaces of the corpus callosum presented 
a watered silk appearance caused by interlac- 
ing bands of pale vellowish-white fibrous tissue. 

Photographs and roentgenograms of 8 coro- 





Kia. 3. 4) Coronal section and (5) roentgenogram 
through posterior third of body of lateral ventricle. 
The continuity of the corpus callosum is inter- 
rupted bv the main mass of the lipoma. A projec- 
tion of the tumor forms a cap over the dilated third 

ventricle while another projection extends into the 
right lateral ventricle. The fibrous tissue streaks 
in the corpus callosum are readily seen, B. shows 
that the visible calcium still appears as a thin band 
adjacent to the sulcus corporis callosi. The rec- 
tangle outline in 4 indicates the location from 
which the section shown in Figure 447 was taken. 
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Fic. 4. G7) Low power view (6X) of rectangular section of Figure 3-7 s 
gyrus 


bounded by the circle is shown in B. (P) This 
numerous thick-walled vessels. 
cation which is seen on roentgenograms (8o X) 


tumor were 
s4 and 6 are include din this 


/] and B). 


nal brain sections containmg the 
taken. Only numbers 
paper (Fig. 2, .7 and B; iud dug of 
The others exhibited similar features, 

Microscopic study showed the tumor com- 
posed of mature fat cells with abundant vascu- 
lar support in the periphery and with fine col- 
lagenous stromal support producing incomplete 
lobulation. The continuity of the corpus cal- 
losum was interrupted, as previously described. 
The intermediate space was occupied by this 
same fatty tissue, in some fields bounded by 
coarse bands of dense collagenous tissue. The 
latter occurred also in irregular bands on the 
surface of the corpus callosum and within the 
corpus callosum, mostly around blood vessels. 
It as this tissue which was responsible tor the 
coarsely trabeculated irregularities in the cut 
surface of the corpus callosum. Small and large 


calcihed bodies were found mainly in the 
periphery of the fatty tumor and in the adja- 


cent brain tissue (Fig. 4, ,7 and B). 


cinguli. A, lipoma; B, fragment of corpus callosum; C, calcification; D, gyrus 


A, fat tissue; B, brain tissues 


shows adjacent corpus callosum and 


“ngul. The a ren 


demonstrates the mature adipose tissue il the fi poma wi 
Note the a of cal 


A J H 
= [Itis this calcei. 
vation. 


cium in the adjacent brain tiss 
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DISCUSSION 

The roentgenographic features of lipoma 
of the corpus callosum are very character- 
istic but there is no uniformity in the re- 
ported location of the calcifications seen on 
the plain roentgenograms. 

It has been variously stated rhat the cal- 
ciheations are present in the tumor, in the 
capsule of the tumor, in the adjacent brain 
tissue, or in all of these locations simultane- 
ously, "pe statement is certainly true from 
a histopathologic standpoint. Howey er, aids 
characteristic calcifications which are 
are chiefly located in the brain tissue bor- 
dering the sulcus corporis callosi, : 
our case. The size and the concentration of 


AS SCEN in 


the visible calcification are not related to 
the size of the tumor. The latter is variably 


* a 


described from pea-size to egg-size or as a 
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sheet spread over the surface of the corpus 
callosum. The pressure of the tumor on the 
highly sensitive adjoining brain substance 
affects the circulation. The amount and 
the intensity of calcium deposit are de- 
pendent upon the degree of circulatory dis- 
turbance. This conclusion has been arrived 
at by Bull. 

Roentgenograms of the individual 
coronal brain sections show calcific den- 
sities which produce the parenthesis-like 
bilateral densities visualized in the postero- 
anterior view of the skull. The continuity 
of the calcification in the anteroposterior 
direction along the superficial brain sub- 
stance of the gyri cinguli is demonstrated 
on the lateral roentgenograms of the total 
brain. 

We assume that the visible calcifications 
are, in most instances, in the adjoining 
brain tissue because of the uniformity of the 
characteristic roentgenographic features of 
published roentgenograms of cases of 
lipoma of the corpus callosum. The dis- 
tance between the parenthesis-like cal- 
cification in the posteroanterior view de- 
pends upon the lesser or greater widening of 
the sulcus corporis callosi. Another observa- 
tion favoring our hypothesis is the fact that 
the curvilinear density in the lateral view 
constantly appears with a convexity di- 
rected superiorly, and it has never been 
demonstrated with the convexity directed 
inferiorly. 

The second pathognomonic sign, the so- 
called radiolucent area inferior to the curvi- 
linear density in the lateral view, depends 
upon the size of the compact fatty tumor 
mass. This area may be a true radiolucency 
or a lesser degree of density in comparison 
to the surrounding brain. 

Diagrams of plain roentgenograms of the 
skull of reported cases of lipoma of the 
corpus callosum are presented by Mullen 
and Hannan,” who noted the constancy of 
these calcified lines and of the radiolucency 
in some cases. The same is true in our case. 

We would emphasize that no other intra- 
cranial midline lesion presents a similarly 
demarcated radiolucent zone and such 
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typical curvilinear calcification. It is pos- 
sible, thereby, to distinguish lipoma from 
primary agenesis of the corpus callosum, 
congenital cyst of the cavum septi pel- 
lucidi and tumors of the corpus callosum 
such as astrocytoma, oligodendroglioma 
and ependymoma, named in the order of 
their frequency. 

Successful removal of the total lesion has 
not been reported.*9:1418.212539 Occasional 
attempts have been made to excise the be- 
nign tumor but had to be terminated be- 
cause of bleeding due to the vascularity of 
the lipoma and the envelopment of the 
anterior cerebral arteries and their branches 
by the tumor. 

The patient's condition and symptoms 
should and can be very well controlled by 
sedatives and anticonvulsants. 


SUMMARY 


I. A case of lipoma of the corpus cal- 
losum has been presented. 

2. The diagnosis was established prior to 
autopsy by plain roentgenograms of the 
skull. 

3. Evidence has been presented to show 
that this is a congenital malformation. 

4. This is the first case reported in which 
roentgenograms of the coronal brain sec- 
tions were taken to localize the calcium dis- 
tribution. 

5. A brief review of the history, patho- 
genesis, pathology and differential diag- 
nosis is presented. 


Gertraud Wollschlaeger, M.D. 
2838 E. 126th Street 
Cleveland 20, Ohio 
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EUROFIBROMAS arising from. the 

intracranial portion of the fifth nerve 
are rare. Approximately 43 cases had been 
reported in the literature prior to this series. 
The present report 1s a consideration of the 
roentgenologic features in the 13 cases re- 
ported bv Olive and Svien* in 1957, plus 
another case encountered since; an addi- 
tional 12 cases were reported by Schisano 
and Olivecrona! in 1960. Because such a 
study is necessarily retrospective in. char- 
acter, it should not be implied that the 
E descri bed are E s 


ing features OCCUT en MO. unde | 
with the clinical evaluation of the patient, 
should strongly suggest the presence of a 
neurofibroma in this region. 

These tumors of the trigeminal nerve 
id pom , D the us or the 


cci: ex cn le neur Psi of 
the N DUST nerve, Jefferson! pointed out 
that most tumors involving the gasserian 
ganglion actually arise from the pharynx 
and invade through the base of the skull, 
as judged bv the clinical history or the 
presence of metastasis to the cervical 
Iv mph nodes or both. All such lesions have 
been excluded from this series, and patho- 
logic confirmation of each tumor has been 
established. 

The importance of the correct interpreta- 
tion of the roentgenologic features arises 
from the paucity of initial clinical signs 
referable to involvement of the fifth nerve 
in many cases. Thus, in some instances, 
an earlier diagnosis of trigeminal neuro- 


* Presented at the Sixty-first Annual Meeting of the American Roentgen Ray Society, Atlantic City, New Jersey, September 27-36 


1966. 


hbroma may be suggested by roentgeno- 
logic means. 


FINDINGS IN PRESENT STUDY 


In this studv, the roentgenograms and 
clinical records of I4 patients seen at the 
Mavo Clinic who had solitary neurofibro- 
mas of the trigeminal nerve were reviewed. 
None of these patients lad. any evidence of 
Recklinghausen’s neurofibromatosis. The 
tumors were located primarily in the middle 
cranial fossa in 7 patients, in. the middle 
and posterior NODE in 3 and in the poste- 
rior fossa in 4. Roentgenographic changes 
were not present in one patient in each 
categorv 

In one oma patient, a tumor 2.5 cm. in 
diameter was an incidental Fada at 
necropsy; roentgenograms of the head had 
not been made, but there was no evidence 
of bony erosion. 








lic. 


CHEER on pus PE wi ith: severe ur T. 
tion of petrous portion of right temporal bone. 
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The bony changes accompanying the 
lesions in the middle fossa were those which 
might be expected to be associated with 
parasellar masses that expand slowly, and 
these changes corresponded to that portion 
of the middle fossa in which the tumor at- 
tained its maximal size. [n 2 instances, the 
forward extension of the tumor resulted in 
decaleification of the greater wing of the 
sphenoid adjacent to the superior orbital 


fissure (Fig. 1). In another case, an ex- 


tremely large tumor extended throughout 
the floor of the middle fossa medially and, 
therefore, eroded the side of the sella 


turcica and the anterior clinoid process as 
well as the base of the skull in the region 
of the foramen ovale; erosion of the optic 
canal and the medial portion of the petrous 





iction of floor of right 


(a) Extensive destructi 
middle fossa, including right petrous tp. (2) 


Fic. 2, 


Lateral view in same case, showing erosion of in- 


ferior aspect of right anterior clinoid and region of 


optic canal. 


Roentgenologic Features of Neurofibromas 





lic. 3. Large soft-tissue mass extending into 





pharynx on right. The bony floor of 
middle fossa is destroved. T he shadow af ; 


1S superimposed Over dis region. 


tip also was present (Fig. 2, a and 2). Two 
other large tumors were associated 
erosion of the side of the sella turcica, in- 
cluding the posterior clinoid processes 
patients mave evidence 
tumor in the region of the pterve 

and posterior M ror io. ( Vie. 


of a soft-tissue 


The most common and most significant 
osseous change involved the tip of the 


petrous bone. Erosion of the medial aspect 
of the petrous tip, leaving a rather sharp 


$ 


medial border, was noted in all 8 cases in 
which the petrous bone was involved (Fig. 
44). In each case, the destruction was 
medial to and did not involve the internal 
acoustic meatus. Although it has been re- 
ported that such destruction usually i 
volves the superior portion of the tip, this 
wis cons spicu iously lacking in at least one of 
our cases (Fig. 44). 

The floor of the middle fossa was known 
to be destroyed in 2 of the 3 cases in which 
the tumor was located partly in the middle 
fossa and partly in the posterior f 
Erosion of the tip of the petrous bone 
medial to the internal acoustic meatus was 


— 
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ic. 4. 
internal acoustic meatus, with well-defined, sharp, 


(a) Destruction of left petrous tip medial to 


medial border (arrows). (4) Destruction of left 
petrous tip, with spanng of superior aspect. 


present in both of these instances. These 
tumors may show the characteristics of 
growth in either of these cranial fossae. In 
those instances in which the bulk of the 
tumor was in the middle fossa, the findings 
previously noted prevailed. 

When the mass was almost entirely with- 
in the posterior fossa, the jus eut in 
d d were similar | to E of a 


ever, às rune poner qt erosion E ihe pet- 
rous tip uniformly occurred medial to the 
acoustic meatus, which is not the usual 
feature accompanving neurofibromas of the 
eighth nerve. The rather sharp outline of 
the petrous tip at the site of the erosion 
helps to distinguish. this lesion. from the 
usual tvpe of meningioma in the cerebello- 
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pontine angle. The appearance 1s not un- 
like that sometimes associated with erosion 
from an d uon tumor (Fig. ¢). 
Special Contrast Examination. Cerebral 
M was undertaken in 2 cases be- 


cica and cane ur 
presence of à pari aen aneurvsm of ds 
internal carotid arterv. In. one of these 
studies, the internal carotid artery ap- 
peared to be compressed as it emerged from 
the region of the carotid foramen, sug- 
gesting compression by a mass imm ediately 
adjacent to it (Fig. 6). Both ual. had 
some elevation of the vessels of the svlvian 
complex on the affected. side, E indi- 
cated a mass in the middle fossa. It was our 
original impression on review of this ma- 
terial that the basilar vein of Rosenthal 


m 


might have been elevated significantly. 
However, after a comparison was made 


with a number of angiograms in which 
lesions in this region were not present, it 
is our opinion that the basilar vein has a 
somewhat variable location and that it 
appeared to be in about the same position 
in many other cases that it was in these 2 


instances. 

Ventriculography was undertaken in one 
patient, who had a mass in both the mid- 
dle and posterior fossae. Elevation of the 
temporal horn with amputation of its tip 
(Fig. 7). 


was demonstrated In addition, 


b 





Similar destruction of left petrous tip from 
epidermoid tumor. 
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6, Medial compression of left carotid siphon and 
'ation of superior portion of siphon and middle 
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cerebral artery bv large parasellar mass. 
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this patient showed some dislocation of the 
aqueduct to the opposite. side, together 
with evidence of obstruction of this chan- 
nel. 

Pneumoencephalography was undertak- 
en in a patient whose tumor was at the 
cerebellopontine angle. Although the lesion 
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Fic. 7. Elevation and amputation of left temporal 
horn from recurrent large tumor in middle and 


posterior fossae. 
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tion of the brain © N 





4 


li 





€ 








Qu. X 


emt DES. T 











COMA 
Previous authors have desert 
roentgenographic features associ 


neurohbromas 





of the trigemin 


192 


1955, Jefferson! stressed regular but con- 
siderable enlargement of the foramen ovale 
and the foramen rotundum and erosion of 
the petrous bone as important findings. 
None of our patients had obvious isolated 
involvement of the foramen rotundum 
roentgenographically or at operation. Re- 
garding pneumoencephalography, Lind- 
gren? stated that displacement of the homo- 
lateral temporal] horn was likely to be found 
in tumors of the fifth cranial nerve con- 
fined to the middle cranial fossa, and that 
extension of the tumor downward into the 
posterior fossa would produce evidence of 
hydrocephalus and displacement of the 
aqueduct and fourth ventricle. Lindgren 
concluded that carotid arteriography can 
afford only an. approximate idea of that 
part of the tumor situated in the middle 
fossa of the skull, and that its usual value 
is in eliminating the possibility of an aneu- 
rysm. 

Little mention apparently has been made 
of the possibility of a soft-tissue mass lo- 
cated in the pterygoid fossa and extending 
into the posterior pharyngeal soft tissues. 
Such a mass is common when the gasserian 
ganglion is involved by a metastatic proc- 
ess. It is important to note, therefore, 
that the presence of a retropharyngeal soft- 
tissue mass does not exclude the possibility 
of neurofibroma of the fifth nerve. 

It is evident that the bony changes us- 
ually are related to the slow expansion of 
a mass and not to bony invasion by a neo- 
plastic process, although the tumor in one 
case of our series grew through the petrous 
bone and presented in the middle ear and 
external auditory canal. Therefore, the 
changes observed are not those usually 
seen with other lesions in this region, such 
as chordomas, metastatic tumors, chemo- 
dectomas and pyoceles. 

In general, these tumors attain a rather 
considerable size before disabling symp- 
toms are observed. This may be related to 
the fact that the tumors arise from the 
nerve sheath and do not directly involve 
the functioning elements of the nerve until 
the lesions surround or expand them. This 
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is different from the situation in which the 
gasserian ganglion is involved by a meta- 
static tumor. The chief differential diag- 
nostic possibilities to be considered when 
the lesion 1s primarily in the middle fossa 
include aneurysm of the internal carotid 
artery and parasellar extension of an intra- 
sellar adenoma. In most instances, this dif- 
ferentiation can be made by angiography. 

By far the most characteristic single 
roentgenologic finding appears to be the 
type of erosion of the tip of the petrous 
bone. It should not be implied that this is 
the only pathologic process to produce such 
a sharp cutoff of the petrous tip medial to 
the internal acoustic meatus, but it is rather 
striking that this change was apparent in 
all 8 cases in which the petrous tip was in- 
volved. In most cases of bony involvement 
by a cerebellopontine angle tumor caused 
by other lesions, the changes are not so 
clear cut. When this change in the petrous 
tip is not present, there is little possibility 
of distinguishing this neurofibroma from 
one arising from the eighth nerve, which 
may not change the petrous bone. If it is 
remembered that most neurofibromas of 
the eighth nerve first alter the borders of 
the internal acoustic meatus, the presence 
of isolated destruction of the petrous tip 
might alert one to check carefully for 
localized changes in the middle fossa as 
well, in order to recognize a fifth-nerve 
neurofibroma that may have components 
in both the middle and posterior fossae. As 
study of the clinical features in these cases 
suggests, it is not possible always to make 
this distinction on a clinical basis. None of 
our patients showed any erosion of the 
internal acoustic meatus itself. 

Erosion of bony structures within the 
middle fossa was observed in more than 
half of our patients. This varied from de- 
calcification around the foramen. ovale to 
extensive destruction of the floor of the 
middle fossa and the sella turcica. These 
tumors may cause considerable destruction 
of the middle fossa without extending very 
far into the soft tissues below. 

Decalcification of the sella turcica from 
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increased intracranial pressure was en- 
countered in 3 instances. This, of course, 
also 1s associated with other growths, par- 
ticularly those causing obstruction to the 
ventricular system. 


SUMMARY AND CONCLUSIONS 


A study was made of the roentgenologic 
features in 14 cases at the Mayo Clinic in 
which neurofibromas involved the gasserian 
ganglion. Primary neurofibromas of the 
gasserian ganglion occur in the middle or 
the posterior fossa or both. They are rare 
and may present a problem in diagnosis 
because of a paucity of initial symptoms 
referable to involvement of the fifth cranial 
nerve. 

The most characteristic roentgenologic 
feature 1s sharply circumscribed erosion of 
the petrous tip medial to the internal acous- 
tic meatus. This change occurred in 8 of 
the 14 cases. Destructive changes in the 
middle fossa were encountered in more than 
half of the cases. A soft-tissue mass in the 
pterygoid fossa and posterior nasopharynx 
was recognized in 2 instances. 
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Pneumoencephalography and ventricu- 
lography are helpful in confirming the pres- 
ence and location of the mass, but features 
pathognomonic of neurofibroma of the fifth 
cranial nerve were not found in this study. 

Carotid angiography is helpful in exclud- 
ing aneurysms and pituitary fossa tumors 
and in confirming the presence of a mass 
in the middle fossa. 


Mayo Clinic 
Rochester, Minnesota 
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CEREBRAL ANGIOGRAPHY IN THE DIAGNOSIS 
OF SUPRASELLAR TUMORS* 


By NORMAN E. CHASE, M.D., and JUAN M. TAVERAS, M.D. 


NEW YORK, NEW YORK 


UPRASELLAR tumors can be demon- 

strated by cerebral angiography as well 
as by pneumography. Pneumography is 
superior to angiography in that it gives an 
accurate Indication of the size and shape of 
the tumor, as well as its relationship to the 
third ventricle, the foramen of Monro and 
the brainstem. Angiography is superior to 
pneumography in that tumor circulation 
can be visualized, thus making possible a 
specific histologic diagnosis, and in that an 
arterial aneurysm can be distinguished 
which by pneumography could be mis- 
taken for a neoplasm. The latter is the pri- 
mary reason why angiography has been 
growing in popularity in the study of all su- 
prasellar syndromes— particularly in those 
cases where a meningioma is suspected or 
when an aneurysm cannot be excluded on 
clinical grounds. Also by carefully evaluat- 
ing all of the findings on the angiogram, 1t 
is possible to arrive at a surprisingly ac- 
curate appreciation of the actual size of the 
tumor and its relationship to the sella 
turcica. 

It is the purpose of this paper to point 
out the angiographic signs of suprasellar 
tumors and to establish criteria for deter- 
mining size and direction of growth without 
resorting to pneumography. 


PATHOLOGY 


The tumors considered here are those 
which arise from the contents of the sella 
turcica, such as pituitary adenomas and 
craniopharyngiomas, or those which arise 
outside of the sella turcica. The latter group 
would comprise the suprasellar meningio- 
mas, optic gliomas, epidermoid cysts (in- 
cluded with craniopharyngiomas by some) 
and aneurysms. Pituitary adenomas are by 
far the most common tumors in this region 


and were found in 43 of the 103 cases 
studied. 

Pituitary adenomas may grow exclu- 
sively within the sella turcica by enlarging 
the osseous shell of the sella or they may 
break through the diaphragma sellae and 
project upwards. It is the tumor with 
suprasellar extension that presents with 
varying degrees of optic nerve and chiasmal 
compression. The extension of the tumor 
may be primarily upward but it may be 
upward and forward or upward and back- 
ward. It may also extend laterally.>5 A 
knowledge of the direction of growth as 
well as the extent of the tumor is desirable, 
particularly if surgery is contemplated. 

The second group of tumors in order of 
frequency were the meningiomas. These 
may arise from the tuberculum sellae or the 
planum sphenoidale. They may not neces- 
sarily be attached to bone and may arise 
from the meninges around the cavernous 
sinus or around the optic nerves. 

The third group of tumors studied were 
the craniopharyngiomas; some undoubt- 
edly originated within the sella turcica and 
others arose apparently above the sella 
turcica. In this group are also included the 
suprasellar epidermoid cysts. 

Aneurysms were also studied. These may 
produce signs of compression of the optic 
chiasm. In our experience those which 
caused optic nerve compression usually 
arose from the internal carotid artery just 
distal to or at the origin of the ophthalmic 
artery on the anterior or anteromedial as- 
pect of the supraclinoid portion of the 
siphon. 

Other lesions such as optic gliomas, 
metastatic pinealomas to the suprasellar 
region, nonneoplastic cysts and arterio- 
venous malformations represented but a 


* From the Department of Radiology, Columbia Presbyterian Medical Center, New York, New York. 
Presented at the Sixty-first Annual Meeting of the American Roentgen Ray Society, Atlantic City, New Jersey, September 27-30, 
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small fraction of the cases analyzed. 
Extradural tumors occurring in the 
region of the sella turcica, such as chordo- 
mas and nasopharyngeal carcinomas, will 
be considered in a subsequent publication. 


MATERIAL AND CLASSIFICATION 


This study consists of 103 patients, rang- 
ing in age from.one to seventy-three years 
(Table 1), with suprasellar tumors, who 
were examined by cerebral angiography. 
Sixty-two cases were proved by surgical ex- 
ploration or postmortem examination, the 
remaining 41 by follow-up studies as well 
as clinical and roentgenologic evidence of 
the pathology (Table n). There are 44 
males and 59 females in this group. 

An exact pathologic diagnosis can be 
made by angiography only in aneurysms 
and in those few meningiomas which pre- 
sent a characteristic tumor circulation. 
Since the vast majority of tumors in our 
serles are not in either of these groups, we 
have subdivided our cases according to the 
direction of growth rather than the his- 
tology (Fig. 1). 


ANGIOGRAPHIC SIGNS OF SUPRASELLAR 
TUMORS 


This problem has been considered by 
other authors.95^? The vessels of most sig- 
nificance in the evaluation of tumors in the 
region of the sella turcica are: the internal 
carotid artery; the proximal portion of the 
middle cerebral arteries; the horizontal and 
proximal ascending portions of the anterior 
cerebral arteries; the anterior choroidal ar- 
tery; the posterior communicating and 


TABLE I 


AGE DISTRIBUTION OF 103 CASES WITH SUPRA- 
SELLAR AND PARASELLAR LESIONS 


O-1O I 
II—20 7 
21-30 4 
31-40 21 
41—50 25 
51-60 29 
61—70 15 
71 and over I 
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TABLE II 
DIAGNOSIS OF 89 CASES OF SUPRASELLAR 
AND PARASELLAR LESIONS 
A. Pathologically Confirmed Diagnosis 
Pituitary adenomas 20 
Meningiomas 14 
_ Craniopharyngiomas 16 
Aneurysms 5 
Optic gliomas 3 
Hypothalamic gliomas 1 
Metastatic pinealomas I 
Arteriovenous malformation of inter- 
peduncular space I 
Tortuous carotid arteries compressing 
optic chiasm I 
Total 62 
B. Clinical and Roentgenologic Diagnosis 
Only 
Pituitary adenomas 23 
Meningiomas 3 
Aneurysms 1 
Total 27 
Total Cases 891 





* One posterior suprasellar mass was considered on clinical 
and indirect roentgenographic evidence to be a basilar artery 
aneurysm. However, no vertebral angiography was performed. 

T Fourteen cases with extradural tumors are not included. 





Frc. r. Diagram of the characteristic directions of 
growth of ‘suprasellar tumors. The solid line 
represents upward extension; the dashes represent 
anterlor suprasellar extension; the dotted line 
represents posterior suprasellar extension. Lateral 
extension is not illustrated. It is apparent that an 
enormous tumor may occupy any or all of the 
above areas. 
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Pic. 2. Anteroposterior angiogram demonstrating 
the normal relationship between the antertor por- 
tion of the intracavernous segment of the internal 
carotid artery and the posterior portion (two 
arrows). The two points are superimposed. Nor- 
mally the posterior portion is either superimposed 
upon or slightly medial to the anterior portion. 
The single arrow points to the anterior clinoid 
process which is about 0.5 cm. above the anterior 
end of the intracavernous segment. Note also the 
normal position of the posterior cerebral artery (p). 


posterior cerebral arteries; and the basilar 
and internal cerebral veins. 


]. CHANGES INVOLVING THE INTERNAL 
CAROTID ARTERY 

In order to study the changes involving 
the internal carotid arterv, the intracranial 
portion of this artery 1s divided into pre- 
cavernous, intracavernous and supraclinoid 
segments. 

'The intracavernous segment may be dis- 
placed laterally. This has been observed 
pathologically 5.1 and demonstrated on base 
views of the skull during carotid angiog- 
raphv.? However, it is possible to demon- 
strate lateral displacement on the frontal 
angiograms as well. Normally, the posterior 
portion of the intracavernous segment 1s 
slightly more medial than the anterior por- 
tion (Fig. 2). This is easy to ascertain by 
following the artery as it comes out from 
the carotid canal of the petrous bone to 
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determine the posterior portion; by tracing 
the supraclinoid segment downwards, 1t 1s 
possible to determine the anterior portion. 
It is sometimes difficult to ascertain whether 
lateral displacement 1s present or not, but 
if the posterior portion is lateral to the an- 
terior portion, lateral displacement is prob- 
ably present (Fig. 3). 

Apparent upward displacement of the 
intracavernous segment is seen In pituitary 
adenomas and in cramopharyngiomas ac- 
companied by sellar enlargement. This is 
due to depression of the floor of the sella 
turcica, the artery remaining in the same 
position (Fig. 4). Only tumors with extra- 
dural components cause absolute elevation 
of the intracavernous segment. A pituitary 
adenoma that extends epidurally may cause 


absolute upward displacement of this 
portion of the artery but this is un- 
common. 


The supraclinoid segment of the internal 
carotid artery may be: (a) displaced up- 
ward (opening of the sip hon); (b) displaced 
downward and backward (closing of the 
siphon); (c) displaced eee, 

Upward displacement is characteristic of 





Tiera 
a n four year r old female an fi To Tae 


A histologically verified pituitary adenoma in 


na 


fe own hier (two arrow s) 18 E | io the 
anterior portion (one arrow). Note also the eleva- 
tion of the carotid bifurcation with the stretching 
and lateral displacement of the carotid siphon (c) 
as well as the marked elevation of the anterior 
cerebral artery (a). 
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lic. 4. Large pituitary adenoma (same case as in 
Figure 3). Dotted line outlines the apparent floor 
of the eroded sella turcica, Solid line represents the 
probable position of the floor prior to the erosion 
by the tumor. It can be seen that the intracav. F16. s. Large pituitary adenoma in a 























crnous segment of the internal carotid artery is not old male (unit "jO-C0-7 o). There are 

elevated relative to the original floor of the sella tion of the carotid bifurc ation oe 

turcica. The marked elevation of the carotid bi. ing of the carotid siphon. The appare 

furcation (one arrow) and the stretching of the of the middle cere bra artery is UM to ti 

carotid siphon as well as the elevation. of the marked elevation of the bifurcation. 

proximal anterior portion of the cerebral artery 

(two arrows) are well demonstrated. ment upward as frequently r I 

B), and mav indicate in thes 

tumors with intrasellar origins such as their origin is primarily extrasellar. Cranio- 
pituitary à uo aa Cr amopharyn-  pharvngiomas may also originat 


giomas do not displace the supraclinoid seg- the sella turcica but they extend upward 





lig. 6, Intraventricular eraniopharyngioma in a thirty-two vear old female (unit #13 | 
DES to the hospital with symptoms of chiasmal compression suggestive of a supraseilar mass. 6.4) The 
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carotid siphon is normal in appearance. No vascular displacement is evident. The Fon 
B branch of the middle meningeal artery not to be confused me a stretched anterior choroidal 











artery. (5) Ventriculogram showing obliteration of entire third ventricle by an enormous intraventricu 
craniopharyngioma, Arrows outline limits of tumor. 
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Fic. 7. Surgically verified. craniopharyngioma in a 
seven year old female (unit. £16-99-8 1). Thero- 
trast has been introduced into the suprasellar cyst 
(outlined by arrows). A narrow neck (two arrows) 
is seen connecting the large suprasellar portion 
with the small intrasellar portion. (Courtesy of 
Dr. John Scarf, New York City.) 





x y M" 
ig. 8. 


Histologically proved anterior suprasellar 
craniopharyngioma in a forty-five year old male 
(unit 4147-40-44). There are closing of the carotid 
siphon and marked elevation of the anterior 
cerebral artery (arrows). 
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Fic. o. Posterior suprasellar pituitary adenoma in a 
thirty-eight vear old male {unit Z133-03-05). The 
carotid siphon is open. The proximal portion of 
the anterior cerebral artery is not displaced up- 
ward, Parasellar (infratemporal) extension is also 
present (see Figures 1t and 17); the middle 
cerebral arterv is elevated. 


through the diaphragma sellae as a thin 
stalk which then mushrooms into a large 
cvst. In these cases one cannot expect ele- 
vation of the supraclinoid segment of the 
siphon (Fig. 7). This mode of extension is 
‘are in pituitary adenomas. 

Tumors in the anterior suprasellar region 
tend to produce downward and backward 
displacement of the siphon. This is also true 
in some pituitary adenomas with forward 
extension (Fig. 8). 

Tumors in the posterior suprasellar 
region tend to open the siphon (Fig. 9); 
however, angiograms may show a normal 
appearance (lig. 10.7). 

Lateral displacement of the supraclinoid 
segment of the internal carotid artery is 
almost always present when tumors lie me- 
dially to the vessel. This is true in most 


cases of pituitary adenomas as well as in 


3). Medial displacement may be encoun- 
tered in cases of pituitary adenomas that 
have extended laterally (Fig. 11). Stretch- 


tion of the bifurcation of the internal carot- 
id artery are fairly common findings in 
suprasellar tumors, in general. 
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hic. 10. Posterior suprasellar pituitary adenoma in a sixty year old female. 67) Lateral arteriogram shows 


2 


normal siphon and no definite vascular displacements. (B) Lateral pneumoencephalogram demonstrates 


the extensive tumor mass (arrows). 


H. CHANGES INVOLVING THE ANTERIOR 
CEREBRAL ARTERY 
The horizontal portion of the anterior 
cerebral artery is usually displaced upward 
in tumors that are either directly supra- 
sellar or anterior suprasellar in location 


(Fig. 3 and 4). In posterior suprasellar tu- 
mors the anterior cerebral artery will not 
be affected even by large tumors (Fig. 6, Z 
and B; 9; 10, Jand B; and 11). It is often 
extremely difficult to determine whether 
the horizontal portion of the anterior cere- 
bral artery is or is not displaced upward, 
particularly in view of the fact that some 
degree of elevation may be found in normal 
individuals and even greater apparent ele- 
vation may be seen in individuals with 
'ascular tortuosity (Fig. 12). This apparent 
elevation 


p 


* * 


is frequently seen in children.' 
The degree of elevation of the anterior 
cerebral artery is usually determined on the 
frontal angiograms but roentgenograms 
with increased angulation showing the or- 
bits may be needed as well as the straight 
anteroposterior ones. A more rehable sign 
may be seen on the lateral angiogram (Fig. 
4 and 8). Normally, the curve is convex 
downwards, immediately distal to the 
siphon. In the presence of anterior supra- 
sellar tumor, this convexity may be flat. 
tened or a concavity may be present (Fig. 
4, 8 and 13). Posterior displacement of the 
anterior cerebral artery may occur in the 
presence of large anterior suprasellar 


tumors and is usually associated with u 
ward displacement of the vessel. 


deerit 


Iff. CHANGES IN THE MIDDLE CEREBRAL ARTERIES 


Suprasellar tumors may elevate the prox. 
imal portion of the middle cerebral arteries; 





Fic. i. Large posterior suprasellar pituitary 
adenoma with lateral extension (same case as on 
Figure 9). The elevation of the middle cerebral 
artery (arrow) is greater than the elevation of the 
carotid bifurcation. The carotid siphon is stretched 
and medially displaced. No elevation of the an- 
terior cerebral artery is present. (Compare with 


Figure 3.) 
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Fic. 12. Patient with no clinical evidence of chias- 
mal compression or endocrine changes. There is 
apparent elevation of the horizontal portion ot the 
anterior cerebral artery (a). This is a frequent 
normal finding (see text). The posterior communi- 
cating artery is in a normal position (arrow). 


- E 


this elevation is usually an indication of 
the upward displacement of the carotid 
bifurcation and only occasionally is it due 
to infratemporal or of suprasellar 
tumors (Fig. 3 and 11). Lateral displace- 





Mer 
the downward 
proximal portion of the anterior cerebral artery 


Normal lateral arteriogram demonstrating 
convexity usually seen in the 


(arrow). Compare with Figures 4, 8 and 17. The 
anterior choroidal (ch) and posterior communicat- 
ing (p) arteries are in normal positions. 
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ic. 14. A histologically verified pituitary adenoma 
in a sixty-two year old female (unit #24-g8-13). 
There are elevation and forward displacement of 


the carotid bifurcation and elevation of the 
posterior communicating and anterior portion 


of the posterior cerebral arteries (arrows). 


ment of the ascending branches of the mid- 
dle cerebral arteries mav be found in cases 
of massive suprasellar tumors which pro- 
duce ventricular dilatation secondary to 
obstruction of the foramen of Monro. 


IV. CHANGES IN THE POSTERIOR COMMUNICATING 
AND POSTERIOR CEREBRAL ARTERIES 

The posterior communicating and pos- 
terior cerebral arteries mav be deflected 
superiorly and laterally by posterior supra- 
sellar tumors (Fig. 14 and 12, .7, B and C). 
Upward displacement of the posterior com- 
municating and proximal posterior cerebral 
arteries may be very difficult to evaluate. 
Lateral dis place "ment, as seen on the frontal 
angiogram, Is easier to ascertain (lig. 1544). 
'ormally, the posterior communicating ar- 
tery extends posteriorly and medially from 
its origin in the internal carotid artery 
When laterally displaced, the posterior por- 
tion is either superimposed upon or later: : 
to its anterior portion. The presence of i 
posterior suprasellar mass can often be 
determined on angiograms only bv the 
lateral displacement of the posterior com- 
municating, posterior cerebral and anterior 
choroidal arteries. If these arteries do not 
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lic. rg. Verified pituitary adenoma with 
lurge posterior suprasellar mass m a 
sixty-five vear old female (unit £19-25- 
25). GT) Frontal arteriogram demon- 
strating lateral displacement of the pos- 
terior communicating artery. The lower 
arrow indicates the approximate junc 
tion of the posterior communicating and 
posterior cerebral arteries and is lateral 
instead of medial to the carotid siphon 
(see Ligure 2). The anterior. cerebral 
artery (a) is in. a normal position. (B) 
The anterior choroidal (ch) and posterior 
cerebral (p) arteries are stretched by the 
posterior suprasellar tumor but no eleva- 
tion of these vessels is seen. The carotid 
siphon has a normal configuration. (C) 
The massive extent of the tumor, which 
presents chiefly a posterior ASO 
'àn be seen on the pneumoencephalogram 
(arrows). 
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fill well, the tumor mav be overlooked 
(Fig 6, 4 and B; and 10, Æ and B). 
CHANGES IN THE ANTERIOR 
CHOROIDAL ARTERY 
Th origin of the anterior choroidal ar- 


x 


tery is in the internal carotid arterv, 1 or 
2 mm. distal to the origin of the posterior 
communicating artery. As was true with 
the posterior communic: iting and posterior 
cerebral arteries, posteriorly placed sup 

sellar masses may cause upward and lateral 
displacement of the anterior choroidal ar. 
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teries, Upward displacement is often very 
ficult to evaluate unless it is massive. 
Lateral displacement may be determined 
on the frontal angiograms. This is usually 
present when the most medial portion of 
the artery (the portion that passes about 








the uncus) 1s superimposed on or lateral to 
the internal carotid artery. Normally, this 
segment projects inedialls to the Sm 


(lig. 16 and 17). Interior and lateral dis- 
placement of the anterior choroidal and 
posterior communicating arteries may oc 


cur with posterior suprasellar tumors that 
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ic. 16. Posterior suprasellar craniopharyngioma in 
a fifty-seven vear old male (unit £148-56-40). 


Phere is considerable lateral displacement of the 


anterior choroidal artery (arrows). 











are extrasellar in origin, particularly in 
cases of tumors originating in. the third 
ventricle. 






VI. CHANGES IN THE INTERNAL CEREBRAL VEIN 
AND THE BASILAR VEIN 





Phe internal cerebral vein and the basilar 
vein are seldom noted to be affected by 
suprasellar tumors. Tumors which extend 
laterally may cause elevation of the basilar 
vein (Fig. 18). There were 8 such cases in 
our series. Massive suprasellar tumors may 











Fic. 17. A histologically verified large suprasellar 
pituitary adenoma in a forty year old male (unit 


| fe is elevation of the carotid siphon 
as well as elevation of the anterior cerebral artery 


(arrows) and anterior choroidal artery (ch). 
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Fic. 18. Same case as in Figures g and 11. Marked 
+ elevation of the basilar vein can be seen with in- 
F fratemporal extension of a pituitary adenoma 
[o (arrows). 


E 


elevate the anterior portion of the interna 
cerebral vein (Fig. 19). 


COMMENT 


In addition to aneurysms, pituitary 
adenomas can be diagnosed accurately by 
angiography. It is apparent that all pitui- 
tary adenomas begin as intrasellar tumors. 
The degree of erosion and expansion of 
the sella turcica depends primarily on the 
strength and completeness of the dia- 
phragma sellae. Since the medial dural wall 
of the cavernous sinus is relatively thin and 
flexible, an expanding process in the sella 














hia, 19. Enormous pituitary adenoma in a fiftv-one 


vear old male (unit 429-98-8g} causing elevation 
of the internal cerebral ven (arrows). 
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Fic. 20. Pituitary adenoma in a sixty-seven year old male 
(unit. 4147-45-17). (4) Frontal arteriogram demon- 
strating that the posterior portion of the intracaver- 
nous segment of the internal carotid artery (two ar- 
rows) is medial to the anterior portion. The single arrow 
was placed at the level of the anterior clinoid process 
which is about o.5 em. above the anterior portion of 
the intracavernous segment. The dotted line defines 
the course of the internal carotid artery. [t is often dif- 
ficult to ascertain the exact relationship of these seg- 
ments when the siphon is tortuous as in this case. 
(B) The dotted line represents the floor of the sella 
turcica, The intracavernous segment of the internal 
carotid artery can be seen entirely below the floor. 
There is opening of the carotid siphon as well as eleva- 
tion of the anterior cerebral artery (arrows). (C) The | 
extent of the tumor is demonstrated on the pneumo- 1 : ! * 
encephalogram. 


turcica will asually affect. the cavernous Small tumors of the tuberculum sellae 
sinus, displacing it laterally and expanding are difficult to detect angiographically 
the floor.’ This can be demonstrated by since the anterior cerebral arteries oe only 
angiography except in those cases in which vessels that might be displaced Ds these 
the sella turcica is shallow and associated tumors, are not affected. One case of a small 
with extensive pneumatization of the sphe- meningioma arising from the optic nerve 
noid sinus (Fig. 20, Z, B and C). Individ- sheath showed no angiographic abnormal- 
uals with this anatomic variant often have ities. Indeed, neither are direct changes 
an incomplete or a weak diaphragma sellae. seen on pneumoencephalograms with the 
Also in these instances, most of the caver- exception of the distortion of the parolfac- 
nous sinus lies below the level of the floor of tory sulci. 

the sella turcica which is usually normal in It should be mentioned that some cranio- 
size. Because the weak diaphragma sellae pharyngiomas or "suprasellar gliomas” 
offers little resistance to the upward expan- may arise in the. hypothalamus, and in 
sion of the tumor, lateral displacement of these cases no specific vascular displace- 
the intracavernous portion of the internal ment may be seen other than lateral dis- 
carotid arterv does not occur.! There were placement and occasionally downward dis- 
4 cases of this tvpe in this series. placement of the anterior choroidal and, or 








Intraventricular cranioph aryngioma ina 
i. The arterio- 
gram demonstrates downward ducet of the 
posterior communicating and posterior cerebral 
artery (arrows). Ventriculograms showed marked 
ventricular dilatation and a large mass filling the 
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third ventricle almost completely. At operation 
the tumor proved to be an intraventricular 
craniopharyngioma. 


posterior communicating arteries (Fig. 21). 

Posterior. suprasellar tumors with no 
intrasellar component were the most dif- 
ficult to diagnose by angiography. These 
tumors, even though relatively large, may 
not displace the anterior choroidal, the 
posterior communicating and posterior 
cerebral arteries; and even if these vessels 
are visualized, the tumors will escape detec- 
tion (Fig. 6, ,7 and B). 

In sg of the 103 cases mu ERU 
formed. Bc “was fare to be 
superior in 48 per cent of these cases; both 
procedures were considered equal in 27 per 
cent, and arteriography was considered 
superior in 25 per cent. 


SUMMARY 


One hundred and three cases of supra- 
sellar tumors with angiographic studies 
have been reviewed. One-half of these had 
pneumography as well. In two-thirds of the 
cases the diagnosis was confirmed at sur- 
gery or autopsy. In the majority of cases 
the diagnosis can be made by angiography 
alone. 


Norman E. Chase and Juan M. Taveras 
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E d gi -e Simois are he pre- 
cavernous, intracavernous and supraclinoid 
segments of the internal carotid arteries; 
the anterior choroidal arteries; the posterior 
communicating and posterior cerebral ar- 
teries; and the proximal portion ot the mid- 
dle cerebral and the anterior cerebral ar- 
teries. The basilar and internal cerebral 
veins have occasionally been of value. 

ln most instances angiography has 
equaled pneumography in establishing the 


diagnosis of suprasellar tumors. In the 
majority of cases of pituitary adenomas, 


angiography has been superior to pneumog- 
raphy in determining the type of tumor. 
The lateral displacement of the intra- 
cavernous portion of the internal carotid 
artery is fairly characteristic of pituitary 
adenoma as against other tvpes of supra- 
sellar tumors not originating within the 
sella turcica. Anterior suprasellar masses 
may be distinguished by the elevation of 
the anterior cerebral arteries and the pos- 
terior displacement of the supraclinoid seg- 
ment of the internal carotid arteries (clos- 
ing of the siphon). True suprasellar tumors 
usually produce elevation and lateral dis- 
placement of the carotid siphon, elevation 
of the carotid bifurcation (opening of the 
carotid siphon), and, occasionally, lateral 
displacement of the anterior choroidal 
and/or posterior communicating arteries. 
Posterior suprasellar tumors are the mosc 
dificult to diagnose angiographically. 
When diagnosab le, they have caused lateral 
displacement and elevation of the anterior 
choroidal and posterior communicating and 
posterior cerebral arteries. It has not been 
possible in most instances to determine the 
posterior extent of these tumors by angio- 
graphy alone. Tumors which extend later- 
ally may lift the temporal lobe and thus 
produce elevation and lateral displacement 
of the middle cerebral artery and basilar 
vein. They may also cause medial displace- 
ment and elevation of the supraclinoid seg- 
ment of the internal carotid artery. 
Aneurysms presenting with chiasmal 
syndromes have been found to originate 
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primarily from the internal carotid artery 
at or near the junction of the ophthalmic 
artery and may not be differentiated by 
pneumography from tuberculum sellae or 
planum sphenoidale tumors. It is usually 
necessary to perform bilateral angiography 
when studying suprasellar tumors in order 
to rule out an aneurysm, for there may be 
nonfiling of the aneurysm from one side 
even on cross compression. 

Bilateral angiography is also of value for 
a comparison of both sides in determining 
the presence of small tumors causing rela- 


tively subtle changes in the vessels of the 
circle of Willis. 


Norman Chase, M.D. 

Department of Radiology 

Columbia Presbyterian Medical Center 
622 West 168th Street 

New York 32. New York 
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COMPARISON OF CEREBRAL ANGIOGRAPHIC 
CONTRAST MEDIA BY THEIR CIRCU- 
LATORY EFFECTS* 

AN EXPERIMENTAL STUDY 
By HARRY W. FISCHER, M.D.,} and JOHN W. ECKSTEIN, M.D.t 


(^ N angiography has never 
been a completely innocuous proce- 
dure. Despite improvements in techniques 
and in contrast materials, a significant inci- 
dence of complications yet remains. These 
complications are transient and mild, or 
permanent and severe. To know whether 
the complications following cerebral angiog- 
raphy are due to the contrast material and 
the injection technique or to the progres- 
sion of the investigated disease process is 
difficult. Most intracranial lesions in which 
cerebral angiography is indicated are cap- 
able of exhibiting sudden worsening of 
symptoms and signs at any time in their 
course. Adequate clinical comparison of 
contrast media requires large groups of 
patients with identical lesions and clinical 
courses, so that differences in postangio- 
graphic status can be correctly ascribed to 
the contrast material. Although clinical 
studies may be planned with great care, 
the lack of sufficient numbers of compar- 
able patients and the great unpredictable 
variability of disease processes do not allow 
proper experimental control. 

Animal experimentation, therefore, oc- 
cupies an important place in the evaluation 
of the contrast media in cerebral angiog- 
raphy. We should say that any satisfac- 
tory contrast material must' meet two 
requirements. It should be of a physico- 
chemical nature to supply the information 
desired, and it should disturb the normal 
working of the body little or not at all. 

We have concerned ourselves with the 
second requirement, the effect of the con. 
trast materials on the body, but the first 


requirement, which is largely based on 
radiopacity, is related to our problem. 

Evaluation of cerebral angiographic con- 
trast agents by the degree of response of 
organs, or the body as a whole, has been 
obtained in several ways (Fig. 1). The im- 
mediate and residual neurologic status of 
the subject can be observed and expressions 
of distress, involuntary movements, the se- 
verity and type of convulsions measured. 
Electroencephalography, electrocardiogra- 
phy, recording of blood pressures, cerebral 
spinal fluid pressure and cerebral blood flow 
and respiratory measurements give more 
quantitative and delicate information on 
the less apparent effects of cerebral angiog- 
raphy. Testing of altered permeability of 
the blood-brain-barrier and histologic 
studies of the organs have revealed cyto- 
toxic effects. 

We selected the alterations in arterial 
blood pressure, venous pressure, heart rate 
and rhythm, the electrocardiogram and 
end-expiratory CO; concentration resulting 
from experimental cerebral angiography as 
refined, sensitive indications of the toxicity 
of a particular contrast material. Altera- 
tions of this type in part were first noted 
by Weatherall, and later by Broman and 
Olsson,’ Foltz e£ a/.° Bassett and Rogers,! 
Schmidt,” and Lindner ef a44'?? Greitz!? 
studied the same type of phenomena in 
man, and Lindgren and Tórnell!5? recently 
made more detailed studies in cats. Several 
reasons prompted the preference of this to 
previous methods. The present study 
allowed an evaluation based on amounts 
and concentrations of material comparable 


* From the Departments of Radiology and Internal Medicine,t State University of Iowa, College of Medicine, Iowa City, Iowa. 

This investigation was aided by research grant H4830 of the National Institute of Health of the United States Public Health Service, 
and a grant from the Iowa Heart Association. Dr. Eckstein is an Established Investigator of the American Heart Association. 

Presented at the Sixty-first Annual Meeting of the American Roentgen Ray Society, Atlantic City, New Jersey, September 27-30, 
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to those used in clinical cerebral angiog- 
raphy, whereas most of the previous 
studies were based upon injection of 
amounts so excessive as to be unrelated to 
clinical usage. The measured vital signs are 
of well understood importance to normal 
functioning. Any disturbance of these signs 
by a diagnostic roentgenologic procedure is 
therefore worthy of consideration. The 
present method of evaluation was per- 
formed on the intact animal in a fashion 
very similar to clinical angiography, and 
can be applied to the human patient with- 
out difficulty. The measurement of change 
is quantitative, graphic and nonsubjective 
and does not require death of the animal. 


DESIGN OF EXPERIMENTS 


The injections were given in two sepa- 
rate patterns: 

Pattern I. Originally, two contrast ma- 
terials were compared in a single dog by 
giving a series of 5 or 6 injections of which 
injections 1, 3 and 5 were of contrast ma- 
terial A, and injections 2, 4 and 6 were of 
contrast material B. Equal amounts of the 
two contrast materials were compared. The 
doses injected were 0.14 to 0.42 cc. per kg. 
of body weight of so per cent solutions of 
hypaque, urokon, diodrast, miokon and 
cardiografin. Only one dose level was tested 
per dog. Dissatisfaction with this design 
resulted because of the wide range of re- 
sponse of individual dogs, and because we 
reasoned that the contrast agents, although 
of equal chemical concentration and ap- 
proximately equal tonicity, were not being 
compared on an equal basis as to radio- 
pacity. 

Pattern II. Three contrast materials, 
hypaque, urokon, and cardiografin, were 
compared in each of 6 dogs. Two dose levels 
were tested, 0.15 and 0.30 cc. per kg. of 
body weight. A Latin square? was used to 
eliminate variability among dogs by ran- 
domization of the order of injection. Two 
doses were selected in which a measurable 
response was anticipated. Letters A and B 
of the square were assigned to 0.15 cc. and 
0.30 cc./kg. amounts of ṣo per cent hy- 
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Fic. 1. Contrast media for cerebral angiography have 
been compared experimentally for their toxic 
effects by one or more of the above illustrated 
methods of detection. 


paque, C and D to like amounts of 61 per 
cent cardiografin| and E and F to like 
amounts of 45.5 per cent urokon. Hypaque 
was chosen as a standard because of its 
wide clinical use. Urokon and cardiografin 
concentrations were adjusted to equate 
their iodine contents to that of 5o per cent 
hypaque. 


CONDITIONS PERTINENT TO BOTH 
PATTERNS OF INJECTION 


All experiments were performed on adult 
dogs, 10 and 20 kg., under intravenous 
nembutal solution sufficient to induce and 
maintain surgical anesthesia. Respiration 
was maintained at a constant rate and 
volume, beginning immediately after anes- 
thetization by a Harvard fixed volume 
respirator-pump connected to an inlying. 
intratracheal tube with inflated cuff. Res- 
piration of constant rate and volume is not 
normal for clinical angiography, but we 
thought it appropriate to eliminate vari- 
ability in respiration. Other responses could 
then be better analyzed. With the dog in 
the recumbent position, the right common 
carotid artery was exposed in the lower 
neck. Just prior to each puncture and injec- 
tion the carotid was proximally clamped, 
to minimize inconstancy of mixing of the 
cerebrally flowing contrast material by 
blood. All injections were made by the 
same operator individually puncturing the 
artery with a 20-gauge needle. Injections 
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were from a 10 cc. syringe, by manual pres- 
sure in Pattern 1 trials, and by a Shipps 
injector in Pattern u. The use d the pres- 
polyethylene tube between pror and 
syringe. The Shipps injector allowed equat- 


ing injection times of contrast solutions of 


different viscosity. Successive injections 
were made at 15 to 25 minute intervals to 
allow return of conditions to a pre-injection 
level insofar as possible. 

A Cournand needle was placed in the 
right femoral artery. A cardiac catheter was 
inserted into the vena cava through the 
right femoral vein. Mean arterial blood 
pressure was determined by electrical inte- 
gration of the Statham strain gauge output 
and the pressure response was expressed in 
mm. Hg. The venous pressure, also meas- 
ured by a Statham strain gauge, was ex- 
pressed as the peak response in mm. Hg. 

Electrocardiograms were obtained, using 
the standard leads. The heart rate reduc- 
tion was expressed in beats per minute for 
an arbitrary ten second period after injec- 
tion. This length of time was sufficient to 
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include the major periods of asystole, pro- 
nounced bradycardia and arrhythmia. A 
Beckman medical gas analyzer (Spinco 
Model LB.1) was connected to the intra- 
tracheal tube for the CO, measurements. 
Ventilation was adjusted so that the animal 
was well oxygenated, with his end-expira- 
tory CO; concentration about 4 per cent. 
expressed in arbitrary units. The Sanborn 
direct writing oscillograph allowed simulta- 
neous tracings of all measurements. 

In the Latin square experiment, the re- 
sponses to each dose level of each contrast 
solution were averaged. When individual 
responses were expressed as decrease in 
mm. Hg or decrease in heart rate, ef cetera, 
the baseline level was approximately the 
same before each response. Responses were 
expressed as decreases in mm. Hg or beats 
per minute from baseline, not as percentage 
decrease. 

The contrast materials were taken from 
ordinary commercial vials, not previously 
exposed to air or light. Bubbles and small 
clots were avoided. 
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. A typical recording of the cardiovascular disturbances following the intracarotid injection of a con- 


mus solution in the dog, in this case 0.30 cc./kg. of 45.5 per cent urokon. The periods of asystole, brady- 
cardia, arterial hypotension, elevation of venous pressure, and decrease in end-expiratory CO, content 
are to be noted. The period of injection is indicated by the black bar on the time line. 
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TABLE I 
Cardiografin Hypaque Urokon 
Arterial Blood Pressure Fall (mm. Hg) 
0.15 cc./kg. Range 0-20.0 o-60.0 5.0-130.0 
Average 5.0 18.3 $3.0 
0.30 cc./kg. Range 5.0—75.0 $.0-95.0 60.0-120.0 
Average 26:7 56.0 91.0 
Duration of Major Blood Pressure Abnormality (seconds) 
O.15 cc./kg. Range O-14.0 0-18.0 2.0-31.0 
Average $3 5.3 10.8 
0.30 cc./kg. Range O-15.0 2.0-20.0 2.0-21.0 
Average 5.0 8.0 194.5 
Decrease in Heart Rate in the 10 Seconds Post Injection (beats per minute) 
O.15 cc./kg. Range 0—78.0 6.0-132.0 18.0-144.0 
Average 16.8 36.0 38.0 
0.30 cc./kg. Range 12.0-72.0 24.0-156.0 48.0-192.0 
Average 34.0 66.0 125.0 
Peak Rise in Venous Pressure (mm. Hg) 
0.15 cc./kg. Range O-I.5 0.5-3.5 O- 5.0 
Average 0.7 123 3.0 
0.30 cc./kg. Range o. Ed O O.5—4.0 2.$—11.0 
Average ' S.I 6.3 
Reduction in End-Expiratory COs on (ers ary units) 
0.15 cc./kg. Range 0.5—2.0 0.5—3.0 1.0-7.0 
Average I.O I.5 $.0 
0.30 cc./kg. Range 0.0-5.0 I.0-9.0 3.0-9.0 
Average I.5 37 6.2 
RESULTS before the completion of the injection or 


The most complete information was ob- 
tained from the Pattern 1 injections, com- 
paring the animals' responses to cardio- 
grafin, hypaque, and urokon of approxi- 
mately equal 1odine content. Similar, but 
on the whole less precise, information was 
obtained from the Pattern 1 injections, in 
which 5o per cent solutions of cardiografin, 
diodrast, hypaque, miokon and urokon 
were injected. 

The responses depended upon the con- 
trast material and its dose. In almost every 
instance a greater disturbance was pro- 
duced by the dose of 0.3 cc./kg. than by 
the 0.15 cc./kg. dose of each of the three 
contrast agents. 

A typical positive response consisted of 
pronounced slowing of the heart and/or a 
brief period of asystole. The response began 


within two seconds after completion. The 
electrocardiographic changes were those 
usually associated with vagal stimulation 
of the heart. Pronounced bradycardia and 
short periods of asystole were the most 
common forms of arrhythmia. Atrial and 
ventricular premature beats were seen 
rarely. Other focal arrhythmias were not 
seen, nor were there instances of atrial or 
ventricular fibrillation. With slowing or 
standstill of the heart, a fall of arterial 
blood pressure occurred, the magnitude of 
which correlated with the severity and du- 
ration of the changes in heart rate. Occur- 
ring with the bradycardia, asystoles, and 
hypotension was an elevation of venous 
pressure. End-expiratory CO; concentra- 
tion decreased simultaneously. An explana- 
tion of the end-expiratory CO» concentra- 
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Fic. 3. Graph showing a comparison of the dose- 
response curves of the three contrast media at 
0.15 cc./kg. and 0.30 cc./kg. in regard to extent of 
fall of arterial blood pressure. (Each point on 
Figure 3 through 7 is an average of the response of 
6 dogs). 


tion measurements is as follows: An acute 
change in end-expiratory CO» concentra- 
tion at a fixed rate of ventilation is a func- 
tion of the flow of blood through the lungs. 
This js equal to the cardiac output. A de- 
crease in CO, concentration occurring be- 
fore any change in respiratory quotient 
could become manifest must be related to 
a reduction in pulmonary perfusion.” In 
these experiments the acute reduction in 
CO; concentration is interpreted as a de- 
crease in cardiac ouput. This reduction of 
output in the presence of an increased 
venous pressure, which is a function of fill- 
ing pressure, is evidence of an acute reduc- 
tion in the functional state of the myo- 
cardium. This might be secondary to vagal 
stimulation which is known to reduce myo- 
cardial performance directly as well as to 
reduce output by cardiac slowing.’ The 
record of a typical response is shown in 
Figure 2. 

The decisive differences in responses are 
presented in Table 1 for Pattern 11 injec- 
tions. 
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Summarizing the Pattern u injections, 
cardiografin caused the least disturbance in 
the measured cardiovascular functions. 
Hypaque was intermediate. Urokon pro- 
duced the most constant and severe distur- 
bances. Although no 2 animals responded to 
the same degree to a given injection, the 
relative responses were consistent. In 3o 
comparisons (of 60 injections) between 
hypaque and cardiografin, the disturbances 
caused by hypaque were clearly greater in 
14 instances, equal in 13, and less in only 
3. In 30 comparisons between urokon and 
cardiografin, the differences were even 
greater. Urokon caused more disturbance 
in 28 instances, and in only 2 instances were 
the responses equal. At no time did cardio- 
grafin cause more disturbance than urokon. 
Hypaque caused greater disturbances than 
urokon on only 3 occasions. In 7 compar- 
isons, the responses to hypaque and urokon 
were equal, and in the other 20 comparisons 
urokon caused more disturbance than 
hypaque. The differences in responses to 
the three contrast media and the dose- 
response curves for each medium are shown 
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Fic. 4. Graph showing a comparison of the dose- 
response curves of the three contrast media at 
0.15 cc./kg. and 0.30 cc./kg. in regard to duration 
of fall of arterial blood pressure. 
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in Figures 3 to 7. Comparison of blood pres- 
sure and heart rate for the three media at 
a dose of 0.15 cc./kg. are shown in 2 dogs. 
The responses of animal No. 289 in Figure 
8 were greater than those of dog No. 290 
in Figure 9. The relative responses to the 
three media were the same. 

Of the first group of experiments (Pat- 
tern I injections), the types of responses 
were thesame. The number of dogs injected 
and the variation of response of individual 
dogs do not allow more precise tabulation 
of data, but it was clearly seen that cardio- 
grafin was consistently least disturbing to 
heart rate and rhythm, the electrocardio- 
gram, and arterial and venous blood pres- 
sure. Urokon was most consistently and 
severely disturbing. No overlap in the de- 
gree of response was noted between urokon 
and cardiografin. The responses to diodrast, 
hypaque and miokon were more or less of 
the same degree and were intermediate in 
magnitude between cardiografin and uro- 
kon. The responses of the three could not 
be distinguished consistently from each 
other. With these same three compounds, 
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Fic. 5. Graph showing a comparison of the dose- 
response curves of the three contrast media at 
O.15 cc./kg. and 0.30 cc./kg. in regard to decrease 
in heart rate. 
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Fic. 6. Graph showing a comparison of the dose- 
response curves of the three contrast media at 
0.15 cc./kg. and 0.30 cc./kg. in regard to the ex- 
tent of rise of venous pressure. 


some overlap in response with urokon was 
noted at one end of the scale. At the other, 
less reactile end of the scale, some but less 
overlap in degree of response with cardio- 
grafin was observed. 


COMMENT 


The value of these experiments is based 
upon two points. First, cerebral angio- 
graphic contrast materials vary widely with 
respect to their pharmacologic side effects. 
Secondly, the observed disturbances in 
blood pressure, heart rate and rhythm, and 
cardiac output could be of clinical signifi- 
cance. 

Toxicity of a cerebral angiographic agent 
is measured by disturbance in a body func- 
tion or alteration of a body structure during 
or following its injection. Slowing of the 
heart and disturbance of its rhythm, lower- 
ing of arterial pressure, raising of venous 
pressure, and decreasing of cardiac output 
result from an injection of a fraction of the 
dose required to produce electoencephalo- 
graphic abnormalities, increase in blood- 
brain barrier permeability or damage to the 
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Fic. 7. Graph showing a comparison of the dose- 
response curves of the three contrast media at 
0.15 cc./kg. and 0.30 cc./kg. in regard to decrease 
of end-expiration CO; concentration. 


cord by experimental lumbar aortography. 
The amounts in the present study were 0.14 
to 0.42 cc. per kg. of body weight, injected 
as single doses. A study of toxicity based 
upon change in blood-brain-barrier perme- 
ability utilized single doses of 0.7 to 3.7 
cc./kg., an amount estimated to be 10 times 
the single injection dose in man.”” Another 
blood-brain-barrier study was based upon 
injection into the rabbits’ carotid artery of 
amounts 37§ times as great as would be 
used for man.’* Electroencephalography is 
not a very sensitive measure of toxicity. 
At least, 1.3 cc./kg. of 50 per cent diodrast 
was required to produce electroencephalo- 
graphic abnormalities in rabbits.? Higher 
doses were more consistent in producing 
changes. Ingvar and Söderberg” found no 
changes in the electroencephalogram with 
doses comparable to those used clinically. 

Experimental lumbar aortography, 
which has been useful in comparing toxic- 
ity of angiographic contrast agents, was 
based essentially on doses of 0.5 to 3.0 
cc./kg. of 7o per cent concentration.” In 
clinical cerebral angiography a single injec- 


Harry W. Fischer and John W. Eckstein 


fuy, 1961 


tion in an adult human varies from 0.06 
to 0.2 cc. per kg. of body weight, depending 
upon the selection of a 6 or Io cc. injection 
and the body weight of the patient. Al- 
though the gross dose for the dog in the 
present experiments is greater than for 
man, consideration of the dog's carotid 
circulation minimizes the difference. In the 
dog, blood supply to the brain is derived 
from an internal carotid artery having a 
diameter a fraction of the size of the com- 
mon or external carotid. The internal caro- 
tid receives a minor portion, the external 
carotid a major portion of the common 
carotid's blood flow. In man, the internal 
carotid artery receives a larger portion of 
the common carotid blood than does the 
external carotid. In the rabbit, when con- 
trast solutions were injected into the in- 
ternal carotid artery, blood-brain barrier 
damage was obtained with contrast solu- 
tions only one half as concentrated and of 
one tenth the volume as those producing 
damage in the unmodified subject.? Heart 
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Fic. 8. Comparison of the arterial blood pressure 
recordings of urokon, hypaque, and cardiografin 
in dog 289. Equal injection times are indicated by 
the black bar on the time line. 
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rate and blood pressure changes of the same 
nature, as herein reported, have been pro- 
duced in cats bv carotid artery injections 
of O.CI to 0.2 cc. /kg.'*!* To sum up, the 
Cai llovascular r esponses are not onlv sensi- 
tive indications of toxicitv, but ones based 
upon doses comparable to those in clinical 
practice. 


Detailed discussion of the intricacies of 


the mechanism of the fall in heart rate, the 
arrhythmia, and the fall in blood pressure 
Is not appropriate for this paper. The mech- 
anism is predominantly a vagal response to 
brain stimulation, bv the chemical nature 
of the contrast agent. The responses are not 
due to Maec eg of the carotid sinus 
either chemically or bv increase of intra- 
luminal pressure, nor are they due to re- 
flexes initiated by the contrast material in 
the external carotid system. >" The respon- 
ses are thought to be not dissimilar to those 
of vagal nature resulting from transcranial 
electric stimulation in man and dog. 
Sectioning of the vagus prevents the 
major acute responses. Protection from the 
circulatory disturbances is also available by 
proper adequate atropinization. Although 
the apnea effects are capable of being 
so blocked, central stimulation is not atfec- 
ted. The outward early 
trauma to the central nervous system may 
be concealed, but the actual irritation or 
damage of cerebral structures continues. 
Cardiografin is the N-methvlglucamine 
salt of 3,5 diacetamido-2,4,6 triiodoben- 





zoic acid. Hvpaque is the sodium salt of 


the same compound. Urokon, sodium ace- 
trizoate, is sodium 3 monacetyl-amino-2,4, 
6 triiodobenzoate. Miokon diprotrizoate is 
sodium 3,5 dipropionyl-amino-2,4,6 tri- 
iodobenzoate. These four compounds differ 
only in the nature of the side chains sub- 
stituted in the 3,5 positions of the benzene 
rng. The remainder of the structure, the 
iodinated benzene ring with the iodine 
atoms at positions 2,4 and 6 are exactly 
the same. Diodrast, iodopyracet, is the 
sodium and diethanolamine salts of z-diido- 

4 pyridone-N-acetic acid, a substantially 
a molecule. The chemical structures 
are shown in Figure to. 
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Fic. 9. Comparison similar to that in Figure 8. The 
disturbances are not as great, but the relative ab- 
normality is the same. 
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The described disturbances in 
ibi ud functions an ee 


e enu Dou ie is known 
they do occur in human cerebral angiog- 
Unless continuous monitoring 
were used, thev would not likely be de- 
tected, since they usu: ally are of brief dura- 

tion. For several seconds im mediately atter 
injection of the contrast material, the heart 
is Slowed or stopped, blood pressure is low, 
and cardiac output is decreased. A slower 
passage of the contrast material through 
the brain could result. The contrast solu- 
tion would be less subject to rapid dilution 
by after flowing blood. Lengthening in the 
time the cerebral vessels are exposed to the 
contrast material predisposes to other signs 
of toxicity, such as increase in permeabi lit 

of the VE lindgren, whose ed 
tions were made with a mercurv manometer 
with its characteristic inertia, does not be- 
lieve the heart and blood pressure changes 
occur soon enough to prolong the cerebral 
circulation time. Our studies, made with 
electronic instruments and very fast paper 
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speeds, show the beginning of bradycardia 
or asystole with accompanying hypotension 
to occur, at times, before the completion 
of injection so that they could well have 
influence on cerebral circulation while the 
contrast material 1s on the brain. The eleva- 
tion of venous pressure would also tend to 
slow emptying of the cerebral veins and 
keep contrast material in contact with 
vascular endotheltum for a longer time. 

In addition, an effect on the heart itself 
must be considered. A brief period of hypo- 
tension and reduced coronary perfusion 
may be tolerated by the healthy heart. 


acetic acid diethanolamine 
Mol Wf. 510 


opaque media used in the experiments. 


Morbidity or mortality, however, could 
result in the already ischemic heart. Al- 
though it is realized that most complica- 
tions of cerebral angiography are neuro- 
logic, rarely a patient in the older age group 
could suffer a coronary occlusion set off by 
a period of asystole and hypotension. 

For adequate testing of contrast mate- 
rials equal volumes of the same concentra- 
tion must be injected. In the first experi- 
ments, 5o per cent solutions of cardiografin, 
diodrast, hypaque, miokon and urokon 
were injected each in single doses of 0.14 
to 0.42 cc. per kg. of body weight. In the 
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later experiments, 50 per cent hypaque was 
selected as a standard cerebral agent. 
Hypaque 50 per cent, in wide clinical usage, 
is considered to have a relatively low inci- 
dence of complications. It is one of the 
newer triiodinated molecules and has good 
radiopacity. Primarily, radiopacity de- 
pends on the iodine content of the molecule. 
Equating angiographic contrast materials 
on the basis of their iodine content is most 
rational, for in this way equal radiopacity 
can be obtained. The expression of ṣo per 
cent refers to the number of grams of the 
compound in 10o cc. of liquid, and is not 
to be confused with the iodine content. 
Iodine contents of the organic iodide con- 
trast agents vary widely, from 47 per cent 
for cardiografin to urokon, iodine content 
65.8 per cent. The urokon molecule, there- 
fore, has 40 per cent more iodine than 
cardiografin. 

For this reason, cardiografin and urokon 
were tested in concentrations in which their 
iodine contents were equated to hypaque 5o 
per cent (hypaque has an iodine content of 
59.9 per cent, miokon 57.3 per cent, dio- 
drast 50 per cent). Sixty-one per cent 
cardiografin and 45.5 per cent urokon have 
iodine contents equal to 5o per cent hypa- 
que. 

If the objection is made that a lesser con- 
centration than 5o per cent will still afford 
satisfactory radiopacity clinically, the pres- 
ent studies remain valid. The experiments 
tested the toxicity of the different mole- 
cules on the basis of chemical concentra- 
tion or on radiopacity. A ṣo per cent solu- 
tion was convenient as a standard because 
it gave measurable response, and was also 
in use clinically. Since some radiologists 
find 30 per cent urokon or 35 per cent dio- 
drast sufficiently opaque, then cardiografin 
of iodine content equated to these com- 
pounds should cause even less disturbance 
in cardiovascular functions. Forty-two per 
cent cardiografin equals 30 per cent urokon 
in lodine content; 37 per cent cardiografin 
Is equivalent to 35 per cent diodrast. Toxic- 
ity is no doubt reduced with lower concen- 
trations and smaller volumes of any of the 
contrast agents, although we did not test 
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solutions in the 30-3; per cent range. The 
important point remains, for equal radio- 
pacity, cardiografin is the least toxic. Hy- 
paque is intermediate, and urokon the most 
toxic. For cerebral angiography we advise 
the least toxic compound at the lowest con- 
centration to give satisfactory opacity to 
the vessels. We do not believe organic 
lodides can be used in concentration low 
enough to avoid all toxic manifestations 
and yet offer clinically acceptable radio- 
pacity. 

Another approach to toxicity of cerebral 
angiographic contrast materials has been 
the administration of protective substances 
prior to injection. Glucose and procaine had 
been found effective in protecting the dogs' 
spinal cord from the damaging effects of 
urokon in experimental aortography. 
When an attempt was made to use the two 
substances in clinical carotid arteriography, 
the prior intracarotid injection of procaine 
caused seizures in 3 of 8 patients. Admin- 
istration of glucose prior to angiography 
did not greatly disturb the patients, but 
resulted in diminished roentgenographic 
contrast of the internal carotid system.” 
Until a more safe and reliable means of 
protecting against the toxic effects of a 
contrast material can be found, the com- 
pound with the fewest and most minimal 
toxic effects must be sought for and used. 

Table 11 lists the previous experiments 
assessing the toxicity of contrast agents for 
cerebral angiography. The results closely 
parallel those of the present work, with 
few exceptions, despite a variety of meth- 
ods used, and a wide dose range. Neither 
the present work nor the previous experi- 
ments listed in Table 1 can be taken as un- 
equivocal evidence of the superiority of one 
contrast material over another for clinical 
usage. Despite pharmacologic inertness and 
lack of toxicity in animals, a contrast ma- 
terial may still give rise to complications 
and side effects in man. It is reasonable to 
assume, however, a consistent lack or pau- 
city of toxic side effects, as based on several 
different criteria in animals, is a strong 
point in favor of a particular contrast ma- 
terial. We are not aware of published data 
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TABLE II 


COMPARISON OF CEREBRAL ANGIOGRAPHIC CONTRAST MEDIA 








Laboratory Method 
of Evaluation 


Least 





Blood-brain-barrier permeability 
after carotid arteriography 
(Whiteleather and DeSaussure?) 


Hypaque 50% 


Functional and anatomic changes 
after lumbar aortography 
(Tindall et a/?5) 


Renografin 70% 


Coronary blood flow, myocardial 
contractility, electrocardiogram in 
coronary arteriography 

(Guzman and West!) 


Blood-brain-barrier permeability, 
neurologic and respiratory changes 
after carotid arteriography 
(Winthrop-Stearns, Inc.?*) 


Cardiografin 50% 


"—————————————— 


Diodrast 35% 


Hypaque 70% 


Hypaque 50% 


Measurement of Toxicity—Degree of Derangement 


rrp 


Intermediate Most 


Urokon 30% Urokon 50% 


Miokon 70% Diodrast 70% Urokon 70% 


Diodrast 70% Renografin 76% Cardiografin 85% Hypaque 50% Urokon 70% 


Diodrast 50% Urokon 50% 


Cardiovascular disturbancesincarot-| Hypaque 50% 

id arteriography Miokon 50% Triurol 50% 

(Lindgren e£ a/.16—15) 

Blood flow after peripheral arteriog- 

graphy Hypaque 45% Urokon 25-70% 

(Lindgren and Tórnell!3) 

Cerebral vascular disturbances after| — Perabrodil 45% Perabrodil M 80% 

carotid arteriography Thorotrast Joduran 70% 

(Schmidt?) Joduron 30% Urografin 76% 
Urografin 40% 

Blood-brain barrier permeability, 

histopathologic and electroencephal- 

ographic changes and seizures after Urokon 30% 

carotid arteriography Diodrast 30-70% Neolopax 37.596 

(Bloor eż al.?) 

Blood-brain-barrier permeability Triurol 25% Diodrast 35% 

after carotid arteriography Umbradil 35% 

(Broman and Olssont7$) 

Cerebral blood flow after carotid Hypaque 50% Umbradil 50% Triurol 50% 

arteriography ; Miokon 50% 


(Kágstróm e? al, 14) 





on extensive use of cardiografin in clinical 
cerebral angiography. The evidence from 
animal studies indicates the worthiness of 
an adequate clinical trial for this agent. 
Fewer complications and side effects for 
man are expected. 


SUMMARY 


Cerebral angiographic contrast media 
have been compared on the basis of their 
cardiovascular effects, after intracarotid in- 
jection in experimental animals. The ab- 


normalities in heart rhythm, arterial and 
venous pressure, and cardiac output are 
considered a measure of the toxicity of a 
contrast medium. These disturbances may 
also be of clinical importance. Cardiografin 
caused the least disturbances, urokon the 
most, while hypaque was intermediate in 
effect. 


Harry W. Fischer, M.D. 
Department of Radiology 
State University of Iowa 
College of Medicine 

Jowa City, Iowa 
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AN IMPROVED METHOD IN DIAGNOSTIC ROENT- 
GENOGRAPHY OF THE BREAST* 


By MARVIN M. LINDELL, Jr., M.D.,t and JAMES J. BOYLE, Jr., M.D.t 


PHILADELPHIA, PENNSYLVANIA 


GOFF tissue roentgenography of the fe- 
male breast is neither a new nor un- 
proved procedure. The examination, until 
very recently, has been utilized only by a 
few men. Leborgne, Gros and Sigrist,!° 
Gershon-Cohen? and others!!? have done 
much in developing the technique of breast 
roentgenography for diagnostic purposes. 
Egan, in a soon to be published paper, 
states that he has analyzed 1,000 cases with 
less than a 1 per cent error. In his series the 
smallest demonstrable malignant lesion 
was 2.0 mm. in diameter. The fact that he 
diagnosed 19 cases of unsuspected or non- 
palpable malignancies emphasizes not only 
the value of this examination in clinical 
use but suggests its merit as a survey pro- 
cedure.® 78 

The use of very fine grain industrial x- 
ray film has made possible roentgenograms 
of superior quality. Very small lesions are 
demonstrable and the characteristic cal- 
cifications within malignancies are seen ina 
much greater percentage of cases. The de- 
tail of the normal and the abnormal breast 
structure has been so improved that an 
accurate diagnosis is possible in most cases. 


TECHNIQUE 


At the Pennsylvania Hospital we have 
employed the method advocated by Egan 
and have attained comparable accuracy in 
diagnosis. Our cases are unselected and 
much the same as would be seen in any 
general hospital. We feel that breast roent- 
genography can be adeptly performed by 
any radiologist once he becomes familiar 
with the various normal and abnormal ap- 
pearances. The period of self-training is not 
excessive; however, he should have a good 
knowledge of the gross anatomy and be 


able to produce roentgenograms of good 
quality. 

Both breasts are roentgenographed in 
the superior-inferior and tangential planes. 
In this manner areas of abnormality are 
accurately localized. Type M Eastman in- 
dustrial x-ray film is used in cardboard 
holders. The physical factors are quite vari- 
able, but range from 28 kv. and 400 mas. 
for the small, atrophic breast to 38 kv. and 
700 mas. for very large and secretory or 
fibrous structures. The primary beam is un- 
filtered. 

All patients are examined by a radiolo- 
gist who records the physical findings and 
pertinent history, but the roentgenograms 
are first reviewed by another radiologist 
who has not seen the patient. In this 
manner the provisional interpretation is 
not influenced by any preconceived opin- 
ion. The final report is made when both 
radiologists, after a discussion of the roent- 
genographic and physical findings, concur 
in the diagnosis. 


INDICATIONS 


Breast roentgenography is not offered as a 
substitute for breast biopsy. It is of definite 
value, however, and indicated for: (1) the 
examination of large, pendulous breasts 
where palpation is notoriously inaccurate; 
(2) the detection of nonpalpable masses; 
(3) the detection of malignant change in 
breasts containing areas of chronic masto- 
pathia cystica; (4) the disclosure of malig- 
nant changes in masses thought clinically 
to be benign; (5) the detection of the pres- 
ence of bilateral breast malignancy in cases 
where only a unilateral mass is palpable; 
and (6) as a baseline record in cases of 
known mastopathia cystica. In these 
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of extreme aus E ee bum: [ane 
can long escape detection bv palpation. 


MATERIAL 


At the Pennsylvania Hospital, breast 
S shy has been performed in a 
total of 206 cases. There have been 34 
cases of "e none diagnosed by this 
method of which 32 have been proven cor- 
rect. In 2 cases breast biopsies were not ob- 
tained and the histologic diagnosis is un- 
known. The first of these women had 
diffuse metastatic disease and the breast 
roentgenograms showed a typical car- 
cinoma, but it was deep in an extremely 
large and fatty structure and not palpable. 
Because of this the surgeon did not wish to 

undertake a biopsy procedure. The ovaries, 
ce were available for histologic ex- 
amination and were found to be almost 
completely replaced by tumor compatible 
in appearance with breast carcinoma. 

The second woman had a palpable mass, 
edema and inflammation of the skin of the 
breast of two weeks’ duration. The breast 
roentgenograms revealed marked increase 
in the density of the involved breast, indi- 


cative of edema of the breast tissue and 
skin. No mass was visualized. The pro- 
posed differential diagnosis was acute 


mastitis or inflammatory carcinoma. The 
mass and edema regressed within one week 
and only heavy cords of tissue were then 
palpable. This patient died recently of a 
cerebrovascular accident, but per rmission 
for autopsy or biopsy was not granted. It 
is felt that this woman had acute mastitis 
which regressed completely inasmuch as 


there was no palpable tumor or evidence of 


tumor metastases at the time of death. 


EA 
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Fic. 1, Case t. Normal postmenopausal breasts. Top: 
lateral tangential view. Boom: superior-inferior 
view, 


Roentgenography of the Breast pes 


One case of breast carcinoma escaped 
detection roentgenographically. There was 
considerable m: istopathi ua cvstica and later 
à carcinoma less than 2.0 mm. in diaümete: 
was found in an area most marked bv fibro- 
sis. It was detected onlv after mul 
permanent tissue slides were made. Are- 
view of uc ud roentgenograms failed to 
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In another case there was a 1.0 by 1.5 
cm. lesion that was considered suspicious, 
but not diagnostic, of carcinoma Biopsy 
a this t to n. ud s tl ssue. dn view 


There M p 4 d nts Ps non. 
palpable breast malignancies in whom the 
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lesions were correctly diagnosed bv breast 
roentgenographv. 

Of the benign lesions, one woman ex- 
hibited bleeding from the nipple but no 
palpable mass. Roentgenograms showed 
some minimal increased density in the 
subareolar tissues, but nothing indicative 
of malignancy. On the basis of the essen- 
tially negative roentgen appearance anc 
the history of bleeding, a diagnosis of 
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intraductal papillomatosis was made, which 
proved to be correct. 
Another woman exhibited a swollen and 








lic. 3. Case in, Bilateral fibroadenomata. Smaller 


tumor on the left was not palpable. 


and lame 
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Vic. 2. Case m. Large cystic mas 


; ses are visualized in 
both breasts. Top: superior-inferior view. Bottom: 
tangential view. 











showed 


breast. 
edema of the breast tissues and skin, but 
no mass. In view of the previous case in 
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Roentgenograms 





which similar findings were 
correct diagnosis of acute 
made. 

In still another woman in whom there 
had been direct trauma to the breast three 
vears prev! 


present, the 
mastitis was 





eviously, a large cvstic mass was 
visualized. It had only benign features a 


vas thought to be a hematoma. Biopsy was 
refused. 
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Fic. 4. Case iv. (4) Dense 


ERRORS I 





DIAGNOSIS 





The known errors in the roentgeno- 
i ds diagnosis of breast lesions in our 

ries include one of commis 
COE In a third case we were unable to 
distinguish. between acute mastitis and in- 
flammatorv carcinoma. 
DIFFICULTIES IN 


DIAGNOSIS 





The roentgenograms of secretorv breasts 


of premenopausal women are quite difficult 
to interpret.” The tissues are very dense and 


irregular. Sclerosing adenosis with areas of 


punctate calcifications is impossible to dis- 
tinguish from carcinoma.!! Acute mastitis 
and inflammatory carcinoma have the 
same roentgen appearance and can be 
differentiated. only when a mass with 
malignant characteristics 1s demonstrated. 

Specific diagnosis is easier and more 


, rregular mass (arrow) typical of carcinoma. Superior-inferior view. (B) Note 
the carcinoma with Aan spicules of tumor tissue and increased vi 


sion and one of 
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accurate in the cases of atrophic 

breasts of postmen ee idm women. 

pathia evstica and fi 

pose no difficulty in c ia 
All cases in our ser! 





been 





series have not 





proved bv histologic. examination. sinc 
both clinically and roent tgenographically 
many were felt to be nonsurgical condi- 





tions; however, those cases which were 
clinically suspected of being malignant 
have been biopsied and correct diagnoses 


have been made, 
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Case 1r. This forty-four year « 
plained E pain in the left bre: 
artificially induced tieng odi puro vears 
previous sly. The roentgenograms of the breasts 
(Fig. 1) demonstrated normal postmenopausal 
structures, There was a rather pronounce 


radiolucency due to fatty tissue. The norm: 


TRATIVE CASES 








septa and blood vessels were well visualized and 
no masses or caleifications were noted. 








Case nu. This forty-six year old premeno- 
pausal woman had had mastopathia cystica for 











many vears. At the time of roentgen examina- 
tion. she presented bilateral cystic masses 


which were easily palpable. These were quite 
painful. Roentgenograms demonstrated severe 
mastopathia evstica (lag. 2). Large, dense cysts 
were present bilaterally as well as clusters ot 
fibrous tissue. The cysts were fluid-filled and 
their borders were sharp, even though they 


were lobulated in contour. 
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Case nr- This thirty-one year old premeno- 


pausal woman presented herself because of a 








Fic. 5. Case v. (4) Centrally located, 
cation and smaller are: 


irregular 





calcifications. (C) Resected breast mass showing large area of calcifi 
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area of calcification. Superior-inferior view. 
s of punctate calcifications are demonstrated. The malignant mass lies de 


James J. Bovle, Jr. Jeny, 19f1 
mass in the right breast. Roentgenograms 





3) showed very dense, sharply demarcated 
'pical of fibroadenomata.? The smaller 


mass on the left was not recognized by the sur- 


al 


the time of manual examination. 
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This sixty-six 5 


Iv. | vear old woman pal 
pated a hard mass in her breast. The examining 
physician felt that, clinically, it was malignant. 
Roentgenograms of the involved breast (Fig. 4, 
B) showed a very dense, irregular mas 
in the upper outer quadrant. Spicules of tumor 
tissue radiated into the surrounding breast sub- 
stance and there was marked increase in th 
number and size of the blood vessels in. and 
about the tumor. The appearance was tvpical 
of carcinoma. 
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Case v. This fifty-eight year old postmeno- 
pausal woman had an easily palpable 2.0 cm. 
lymph node in the right axilla. It was smooth, 
moderately firm and unattached to either the 
superficial or deep structures. It was neither 
painful nor tender. Repeated examinations of 
both breasts over a period of two months failed 
to reveal any palpable tumor. Roentgenograms 
(Fig. 5, Æ and B) demonstrated a large area of 
irregular calcification and several small punc- 
tate calcifications.‘ An ill-defined, extremely ir- 
regular mass was visualized deep to these 
calcifications. This type of calcification is in- 
dicative of malignancy.* Roentgenograms of 
the axillary lymph node showed it to be very 
dense and smooth. This, too, indicated malig- 
nant tissue content. The resected tumor mass 
(Fig. 5C) revealed the large area of calcification 
as well as many smaller calcifications. Subse- 
quent histologic examination proved the calci- 
fications to be areas of necrotic tumor. The 
roentgenographically dense axillary lymph 
node was the only one containing metastatic 
tumor. 


SUMMARY 


Diagnostic breast roentgenography 1s a 
valuable and accurate procedure which can 
be performed by utilizing roentgenographic 
equipment available in most radiologic de- 
partments or offices. The use of very fine 
grain industrial x-ray film ensures roent- 
genograms of superior diagnostic quality. 
The accuracy of this method is well docu- 
mented in both the series of Egan! and that 
of the authors. Out of 206 cases examined 
at the Pennsylvania Hospital, 34 were 
diagnosed as carcinoma; of these 32 have 
been proven to be correct. The roentgeno- 
grams of § patients are presented. 


Marvin M. Lindell, Jr., M.D. 
Eighth and Spruce Streets 
Philadelphia 7, Pennsylvania 
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Introduction of Catheter into Trachea 18z 





hic, 2. 4) Spot roentgenogram showing catheter introduced through the nose. The tip of the catheter has 
turned back upon itself and is in the patient's mouth. (B) Catheter introduced through adaptor airway. 
Fhe entrance into the trachea was rapid, and even though the patient coughed violently, the catheter 


was not displaced from the trachea. 


would help keep it there as long as indi- 
cated. 






To accomplish this, a Foregger No. § air- 
way, In which a suction tube is incor- 


porated, was adapted by welding two small 
bars at its proximal and distal ends, thereby 
establishing a guiding passageway through 
which a No. 14 French urethral catheter 
could be passed. The device is placed in the 
patient’s mouth after local anesthesia has 
been applied, and under fluoroscopic con- 
trol, its tip is directed towards the pharvn- 
gotracheal junction. The tip of the catheter 
is placed directly over the larynx, the pa- 
tient 1s asked to breathe deeply, and the 





catheter is then introduced into the trachea. 
When this has been accomplished, a smal! 
quantity of pontocaine or cocaine is intro- 
duced into the catheter to anesthetize the 


carina. The study can then proceed without 
fear of the patient coughing back th 
catheter, with the confidence of having an 


adequate airway in place through which 


" 


1 


the catheter can be positioned as desired, 
and to which suction can be applied it 
necessarv. 

Long Island Jewish Hospital 


270-05 76th Avenue 


New Hyde Park, New York 
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THE SIXTY-SECOND ANNUAL MEETING OF THE 
AMERICAN ROENTGEN RAY SOCIETY 


66 HAT a beautiful view!..." ex- 

claimed awed Astronaut Alan B. 
Shepard, Jr., in his burst of enthusiasm 
upon taking his first periscopic glimpse of 
the land underneath the rising, arcing space 
ship "Freedom 7." Later, he said: "I was 
able to see very clearly, of course, The 
Florida Peninsula, Lake Okeechobee and 
identify Andros Island (one of the Ba- 
hamas)...." 

It is a fortunate coincidence that radiolo- 
gists, who always have been in the van- 
guard of pioneering and unceasingly foster- 
ing protection against the hazards of 
man-made and space-made radiations, 
should meet on this "beautiful" peninsula, 
in the year of such an epoch-making event. 
The Sixty-second Annual Meeting of the 
American Roentgen Ray Society will be 
held, September 26-September 29, 1961, at 
the Deauville Hotel, in Miami Beach, the 
pearl of Florida. 

In 1895, Róntgen made his famous dis- 
covery of the x-ray, inaugurating the era of 
man-made radiations. In 1896, Bequerel 
presented to the Paris Academy of Sciences 
his observations on the radioactivity of 
uranium compounds, initiating the era of 
study of the earthborn radiations, which 
now is rapidly expanding to the spaceborn 
radiations. In the spring of 1896, Henry M. 
Flagler, the entrepreneur, drove his puffing 
train through the subtropical wilderness 
into a tiny fishing village, laying the foun- 
dation of Miami. During the intervening 
six and one-half decades progress has been 
swift, tremendous, fabulous: swift in the 
application of the man-made radiations; 
tremendous in the understanding of earth- 
born and spaceborn radiations; fabulous in 


the full exploitation of human free enter- 
prising ingenuity. 

The isolated Miami of 1896 has literally 
gone “from rags to riches" by 1961, and 
Miami Beach has become the greatest 
resort city of the nation with a fantastic 
skyline of hotels, resplendent in ocean 
beaches, sands, swimming pools, magnifi- 
cent gardens, and innumerable tourist 
attractions of the most fascinating sort. 
The Deauville Hotel—on the Ocean at 67th 
Street—in the Center of this skyline, is 
unique in beauty of lay-out, architecture 
and decor; in its modern facilities for effi- 
ciently running the Annual Meeting; and in 
its irresistible inducements to resort-type 
relaxation, pleasure and entertainment. 

The forthcoming meeting will be the first 
since the Society was founded in 1900 to be 
held in Florida and Miami Beach beckons 
as an eminently suitable locale. The Com- 
mittee on Local Arrangements under the 
able Chairmanship of Dr. Gerard Raap 
spared no time or effort in planning and 
organizing the many local details in the 
truest spirit of southern hospitality. 

A preliminary program of the meeting 
appears elsewhere in this issue of the 
Journa. The registration desk will be 
open in the Upper Convention Lobby from 
2:00 P.M. to 5:00 P.M. Sunday, September 
24 and thereafter daily from 8:00 A.M. to 
5:00 P.M. It will close at 1:30 P.M. on Fri- 
day, September 29. | 

The Annual Golf Tournament for mem- 
bers aad guests will be held at the La Gorce 
Country Club, Monday, September 25. The 
Willis F. Manges Trophy, for Eighteen 
Hole Medal Handicap, and the Exhibitors' 
Trophy, for Eighteen Hole Gross Score, and 
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other prizes will be awarded. The Annual 
Golf Dinner will follow at the La Gorce 
Country Club at 7:30 p.m. Arrangements 
have been made by the Local Golf Commit- 
tee, under the Chairmanship of Dr. Virgil 
H. Pieck, for bus transportation to and 
from the Country Club, and for luncheon, 
golf and dinner. | 

The Annual Meeting of the Society will 
be called to order by President Harold G. 
Reineke at 8:30 A.M. Tuesday, September 
26, in Napoleon Room No. 3. The Address 
of Welcome will be given by Dr. W. L. 
Fitzgerald, President of the Dade County 
Medical Association and Clinical Professor 
of Urology of the University of Miami, 
Florida. President Reineke then will install, 
with the assistance of Dr. Ralph M. Caulk, 
Chairman of the Executive Council, Presi- 
dent-Elect Traian Leucutia as the new 
President of the Society. Following the 
Inaugural Address of President Leucutia, 
the Scientific Sessions will begin. 

As in former years, these sessions will be 
held in the morning so as to afford ample 
time for attendance of the Instruction 
Courses in the mid-afternoon and for visits 
to the Technical Exhibits until 5:00 P.M. 
and the Scientific Exhibits until later in the 
evening. 

The Program Committee has selected 48 
papers to be presented at the Scientific 
Sessions. An impressive number of these 
papers encompasses topics dealing with 
various speclal procedures, bringing into 
sharp focus the modern trend in diagnostic 
roentgenology. As an appropriate expres- 
sion of this trend, Dr. Harold O. Peterson, 
who on Tuesday evening at 8:15 will de- 
liver in the Casanova Room this year's 
Caldwell Lecture, a notable event at all 
Annual Meetings, has chosen as his subject 
“The Radiologist and the Special Proce- 
dures." Dr. Peterson who is well known to 
members of the Society as the untiring 
Director of the Instruction Courses 1s 
Chairman of the Department of Radiology 
of the University Hospitals and Professor 
of Radiology of the University of Minne- 
sota, Minneapolis, Minnesota. No one 
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speaks with more authority on the chosen 
subject than does Dr. Peterson and his 
Lecture undoubtedly will create the great- 
est interest. Dr. Peterson will be introduced 
by Dr. J. Paul Medelman, Director of the 
Department of Radiology, St. Joseph's 
Hospital, St. Paul, Minnesota, and Clinical 
Associate Professor of Radiology of the 
University of Minnesota, a distinguished 
member of the Society of many attain- 
ments. The Caldwell Medal will be pre- 
sented to Dr. Peterson at the conclusion 
of his Lecture. 

Emphasizing the trend toward special 
procedures, valuable papers will also be 
presented illustrating the influence of some 
isotope techniques on diagnostic roent- 
genology. 

The Friday morning Scientific Session 
will be devoted entirely to therapeutic 
problems, reflecting the more recent 
achievements in physics and biologic and 
clinical progress as well as calling attention 
to the hazards which may be encountered. 

The Director of Instruction Courses, Dr. 
Harold O. Peterson, assisted by Dr. Donn 
G. Mosser, Associate Director, has, as usual, 
assembled a very representative faculty to 
give these courses, several of which will deal 
with special procedures. The detailed cur- 
riculum of the courses and a list of the 
members of the Faculty will be published in 
the August issue of the JOURNAL. 

The Committee on Scientific Exhibits, of 
which Dr. Charles O. Heilman is the Chair- 
man, reports that the increasing interest of 
the past few years continues and that the 
Scientific Exhibits are expected to be most 
instructive and of the highest quality. 
Several of them accompany or supplement 
the essays on special procedures. 

The number of Technical Exhibits prom- 
ises to be the largest in the Society's his- 
tory, fully utilizing the available facilities, 
despite the fact that Dr. James C. Cook, 
Manager of the Annual Meeting and Mr. 
Clifford L. Sherrat, Honorary Member, 
provided additional space over that of last 
year's record breaking meeting in Atlantic 
City. In an era of great technologic prog- 
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ress, the Technical Exhibits represent an 
indispensable contribution to the success of 
the Annual Meeting and to enable visual 
documentation of the latest accomplish- 
ments, they are placed in the immediate 
vicinity of the Scientific Sessions. 

A famous resort city, such as Miami 
Beach, affords unusual opportunities for 
social activities of the most delightful 
variety. This is particularly evident at this 
year's meeting of the American Roentgen 
Ray Society. The Annual Banquet which 
will be held Thursday evening will feature 
a "Nite in Caribbean.” At 6:30 p.m. there 
will be aCocktail Hour in the Pool Area with 
Music by Count Ivan and his Calypsoni- 
ans. Át 7:30 P.M. the banquet will start in 
the Casanova Room. There will be dinner 
dancing to the tunes of the Murray Car. 
men Orchestra, followed by Presentation of 
the 1961 Scientific Awards and an exclusive 
"Islander" Floor Show. 

The Ladies’ Committee on Local Ar- 
rangements under the able and enthustastic 
Chairmanship of Mrs. Gerard Raap and 
Mrs. J. S. Stewart has arranged a splendid 
program for the ladies. On Monday, leaving 
the hotel at 3:30 P.M., there will be a Golf 
Widows' Boat Cruise to Fort Lauderdale, 
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with Dinner at Pier 66 at 6:00 P.M., and 
returning by air-conditioned buses to the 
hotel at about 10:00 p.m. On Tuesday, 
starting at 10:00 A.M., there will be a Bus 
Tour to the Parrot Jungle, lunch at Ja- 
maica Inn and a visit to the Seaquarium, 
with return to the hotel at 4:00 P.M. 
Wednesday will be occupied by a boat trip 
to Viscaya, with lunch en route, and a visit 
to the historic Villa Viscaya, renowned for 
its rare art treasures, extensive formal gar- 
dens and the many pools and fountains 
adorned by classic sculptures. A visit to 
this amazing place alone is worth a trip to 
the Annual Meeting. The daytime of Thurs- 
day was left open for extraprogrammatic 
activities and the evening was reserved for 
a "Nite in Caribbean." 

The Officers of the American Roentgen 
Ray Society extend a cordial invitation to 
its members, all radiologists and their 
guests, along with their wives and families, 
to attend this meetiag in the fabulous city 
of Miami Beach on the “beautiful” Florida 
Peninsula. 

Traian Leucutia, M.D. 
President-Elect 

Harper Hospital 

Detroit, Michigan 
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larch 11, T961, Dr. Franklin B. Bo- 
J gart of Chattanooga, Tennessee, died 
at the age of sixty-six of a chronic valvular 
reart disease. Although he had limited his 
activities, he continued daily visits to his 
office until a few davs before his death, 
Franklin Bogart was born in Chatta- 


nn 























Jeny, 1961 


RI 





1961 

nooga, l'ennessee, the son of Dr. William 
Moore Bogart and Keturah Thompson 
Bogart. He was named for his grandfather, 
Dr. Franklin Bogart, who practiced medi- 
cine in upper middle Tennessee. In 1916 
he was graduated from the Universitv of 
Wisconsin with a B.S. degree and receivec 
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his M.S. degree from the University of 
Wisconsin in 1917. He was graduated from 
Johns Hopkins University with an M.D. 
degree in 1919, and returned to Chatta- 
nooga in that year to establish his practice. 
Dr. Bogart was first associated with Dr. 
W. H. Cheney, who was a pioneer radiolo- 
gist in this area. In 1920, Franklin Bogart 
married Rose Alice Harloff. He continued 
in the private practice of Radiology in 
Chattanooga until 1942, at which time he 
entered military service, serving as Major 
and later as Lieutenant Colonel in the Med- 
ical Corp AUS, as Chief of the Radiological 
Branch of the Lettermann General Hos- 
pital in San Francisco, Clifornia. 

An ardent student of radiology and a 
loyal worker for organized medicine, he was 
a Fellow of the American College of Radiol- 
ogy and a Fellow of the American College 
of Medicine, a Diplomate of the American 
Board of Radiology, a member of the 
American Radium Society and the Radio- 
logical Society of North America, a mem- 
ber of the American Roentgen Ray Society 
and Vice-President of that organization in 
1959, President of the Chattanooga and 
Hamilton County Medical Society and 
President of the Tennessee State Medical 
Association. He was particularly active in 
affairs of the Cancer Society in the State 
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and was Co-Director of the Chattanooga 
Tumor Clinic, Inc., Vice-President of the 
Hamilton County Unit of the Tennessee 
Division of the American Cancer Society 
and served on the Board of Directors of 
both the local unit and the Tennessee Divi- 
sion for many years. 

Dr. Bogart was a member of the Lookout 
Mountain Presbyterian Church and a 
member of the Fairyland Club of Lookout 
Mountain. He was a Rotarian and exempli- 
fied the motto, “Service above Self," in his 
daily practice. 

Dr. Bogart was an enthusiastic gardener 
and in the spring the azaleas and dogwoods 
that thrived in his extensive gardens were 
a thrilling site to visitors and to passersby. 
In recent years, he had become interested 
in orchid culture and his hothouse yielded 
many beautiful specimens. 

He is survived by his wife, Rose, and 
by his daughters, Alice Bogart and Mrs. 
David S. Smith of Westport, Connecticut, 
and two granddaughters. 

Dr. Franklin Bogart will long be remem- 
bered as an outstanding radiologist and a 
loyal and honorable physician, highly re- 
spected by all of his colleagues, and will be 
greatly missed by them, his patients, his 
family and his many friends. 

GeorceE K. HensHatt, M.D. 
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DAVID M. GOULI 


1914 





N April 2, 1961, with the sudden death 
from myocardial infarction of Dr. 
David M. Gould, many of us lost a good 


E 


friend and colleague. 











Dr. Gould was born in Worcester, 
Massachusetts, on January 29, 1914. He 





attended Classical chool in Worces- 
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ter and received his A.H 
Clark University in 1955. l 
f ege, he entered the 


. degree from 
pon graduation 

Harvard 
ical School where he was awarded his 
degree in 1939. After serving as an intern 
at the Boston Citv Hospital from 1939 to 
1941, he was commissioned a Lieutenant in 


T 





trom co 








VoL. 86, No. 1 


the United States Public Health Service. 

During the war years Dr. Gould saw 
service in Europe, attaining the rank of 
Surgeon (Major). He was assigned to duty 
with the United Nations Relief and Reha- 
bilitation Administration in 1945, and in 
1947 was sent to The Johns Hopkins Hos- 
pital to pursue further training in Radiol- 
ogy. He was appointed to the faculty of The 
Johns Hopkins University as an Assistant 
Professor in 1949, and was promoted to 
Associate Professor in 1950. During his 
years at Johns Hopkins he won the uni- 
versal respect and regard of his colleagues 
for his keen clinical judgment and for his 
fine personal qualities. 

In 1955 he was an exchange Professor 
at Guy's Hospital Medical School in Lon- 
don, and he lectured at Edinburgh Medical 
School in Scotland and at Lund University 
Medical School in Sweden. 

In 1956, Dr. Gould was appointed Pro- 
fessor and Head of the Department of 
Radiology at the New University of Ar- 
kansas Medical Center in Little Rock. He 
remained there until September, 1959, at 
which time he came to the University of 
Colorado as Professor and Head of the De- 
partment of Radiology. In his three years 
at the University of Arkansas he developed 
an outstanding department which was 
widely recognized for its teaching, service, 
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and research programs. At the University 
of Colorado, Dr. Gould again exhibited his 
remarkable leadership. He was particularly 
effective in attracting able young men to 
the field of Radiology, and the loyalty of all 
his staff, both professional and nonprofes- 
sional, testified to his leadership. 

As a teacher, Dr. Gould inspired a host 
of students and residents by his keen judg- 
ment and modest personality. He was a 
Diplomate of the American Board of Radi- 
ology and a Fellow of the American Col- 
lege of Radiology (Alternate Counselor to 
the College from Colorado, 1960) and of 
the American College of Chest Physicians. 
He was a member of the Radiological So- 
ciety of North America; the American 
Roentgen Ray Society; the Colorado State 
Medical Society; the American Medical 
Association; the American Association of 
University Professors; the American As- 
sociation of University Radiologists (Past- 
President); the American Association for 
the Advancement of Science; the American 
Society of Nuclear Medicine; the Colo- 
rado Radiological Society; and the Rocky 
Mountain Radiological Society. 

His many friends throughout the coun- 
try join with his family and his Colorado 
colleagues in mourning the passing of a true 
gentleman and scholar. 

Jonn S. Bousroc, M.D. 
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PRELIMINARY PROGRAM 


SIXTY-SECOND ANNUAL MEETING OF THE AMERICAN 
ROENTGEN RAY SOCIETY 


The Sixty-second Annual Meeting of 
the American Roentgen Ray Society will 
be held at the Deauville Hotel, Miami 
Beach, Florida, Tuesday through Friday, 
September 26 to 29, 1961. 

The Executive Council will meet Sun- 
day, September 24, 9:00 A.M. in the 
Normandy Room. 

On Monday, September 25, the Annual 
Golf Tournament for Members and Guests 
—for the Willis F. Manges Trophy and the 
Exhibitors' Trophy—will be held at the La 
Gorce Country Club, followed by the An- 
nual Golf Dinner at 7:30 p.m. at the same 
place. 

The Scientific Sessions will be held in the 
morning from 8:30 A.M. to 12:30 P.M., 


Tuesday through Friday in Napoleon - 


Room No. 3. The Caldwell Lecture will be 
delivered by Dr. Harold O. Peterson on 
Tuesday evening at 8:15 P.M. in the Casa- 
nova Room. Dr. Peterson will be intro- 
duced by Dr. J. Paul Medelman. 

The Instruction Courses will be held in 
the afternoon from 3:00 P.M. to 4:30P.M., 
Tuesday, Wednesday and Thursday and 
from 1:30 P.M. to 3:00 P.M., Friday. The de- 
tailed plan of the Instruction Courses will 
be published in the August issue of the 
JOURNAL. 

The Scientific Exhibits will be set up in 
the Peacock Alley and Upper Convention 
Lobby. They will open daily at 8:00 A.M. 
and will close evenings at 8:00 p.m. Tues- 
day, 9:00 P.M, Wednesday, and 7:30 P.M. 
Thursday. 

The Technical Exhibits will be located in 
Napoleon Rooms No. 1 and 2, immediately 
adjacent to the meeting room of the Scien- 
tific Sessions. They will open at 8:00 a.m. 
and will close at 5:00 P.M., Tuesday through 
Thursday. . | 

Both the Scientific Exhibits and Techni- 
cal Exhibits will remain open Friday from 
8:00 A.M, until 1:00 P.M. 

The Annual Banquet will be held Thurs- 


day evening at 7:30 P.M. in the Casanova 
Room, preceded by a Cocktail Hour begin- 
ning at 6:30 P.M. in the Pool area. 

The Program Committee under the 
Chairmanship of President-Elect Traian 
Leucutia has arranged the following pro- 
gram for the Scientific Sessions. 


Tuesday, September 26, 1961 
Napoleon Room No. 3 


8:30 a.M. Call to Order, Sixty-second Annual 
Meeting: Harold G. Reineke, M.D., Cin- 
cinnati, Ohio, President. Address of Welcome: 
Dr. W. L. Fitzgerald, President of the Dade 
County Medical Association; Clinical Pro- 
fessor of Urology of the University of Miami, 
Miami, Florida. 


Installation of President-Elect, Traian Leu- 
cutia, M.D., Detroit, Michigan, by Harold 
G. Reineke, M.D., President, Cincinnati, 
Ohio, and Ralph M. Caulk, M.D., Chairman 
of the Executive Council, Washington, D. C. 


Inaugural Address: President Traian Leucutia, 
M.D. 


giIO A.M. 


Presiding: Traian Leucutia, M.D. 
Detroit, Michigan 


1. The Significance of Protein Binding of Con- 
trast Media in Roentgen Diagnosis. 
Elliott C. Lasser, M.D. (by invitation), 
Pittsburgh, Pa., Richard S. Farr, M.D. 
(by invitation), Pittsburgh, Pa., Gerald 
P. Rodnan, M.D. (by invitation), Pitts- 
burgh, Pa., Tak Fujimagari, M.D. (by 
invitation), Pittsburgh, Pa., and Walter 
R. Tripp, M.D. (by invitation), Pitts- 
burgh, Pa. 

2. Interesting Aspects of Cerebral Angiog- 
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graphy with Emphasis on Some Unusual 
Congenital Variations. C. Richard Perry- 
man, M.D., D.Sc. (Med.), Pittsburgh, 
Pa., C. H. Gray, M.D. (by invitation), 
Pittsburgh, Pa., and Raymond W. Brust 
(by invitation), Pittsburgh, Pa. 


. Angiography As an Aid in Determining 


Resectability of Lung Cancer. D. E. 
Sanders, M.D. (by invitation), Toronto, 
-Ont., Can., N. C. Delarue, M.D. (by in- 
vitation), Toronto, Ont., Can., and 
George Lau, M.D. (by invitation), 
Toronto, Ont., Can. 


. Radiographic Aspects of Anomalous Pul. 


monary Venous Drainage. Melvin M. 
Figley, M.D., Seattle, Wash., Leon A. 
Phillips, M.D. (by invitation), Seattle, 
Wash., Robert A. Bruce, M.D. (by invi- 
tation), Seattle, Wash., Warren G. Gun- 
theroth, M.D. (by invitation), Seattle, 
Wash., and K. Alvin Merendino, M.D. 
(by invitátion), Seattle, Wash. 


. The Cinefluorographic Approach to the 


Diagnosis of Pericardial Effusion. Joseph 
Jorgens, M.D., Ph.D. (by invitation), 
Minneapolis, Minn., and Robert R. 
Kundel, M.D. (by invitation), Minne- 
apolis, Minn. 


. The Radiographic Manifestations of Aortic 


Valvular Disease. E. C. Klatte, M.D., 
(by invitation), Indianapolis, Ind., J. A. 
Campbell, M.D., Indianapolis, Ind., 
W. E. Judson, M.D. (by invitation), 
Indianapolis, Ind., and P. R. Lurie, 
M.D. (by invitation), Indianapolis, Ind. 


. Cardiac Ventriculography (Transaortic 


Catheter Opacification of the Left Ven- 
tricle). J. Stauffer Lehman, M.D., Phila- 
delphia, Pa., Joseph N. Debbas, M.D. 
(by invitation), Philadelphia, Pa., and 
James J. Boyle, Jr., M.D. (by invita- 
tion), Philadelphia, Pa. 


. Flexible Tubing for Flow-Guided Cardio- 


vascular Catheterization and Visualiza- 
tion. Charles T. Dotter, M.D., Portland, 
Ore., and Kurt R. Straubbe, M.D. (by 


invitation), Portland, Ore. 


. Extra Large Field Ángiography Technique 


and Results. Albert Jutras, M.D. (by in- 
vitation), Montreal, Que., Can., Marcel 
Longtin, M.D. (by invitation), Montreal, 
Que., Can., and Paul Roy, M.D. (by invi- 
tation), Montreal, Que., Can. 

Physical Aspects of High Pressure Angiog- 
raphy. Fred C. Shipps, M.D., Portland, 
Ore. 
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Tuesday Evening, September 26, 1961 
Eight-fifteen o'clock 
Casanova Room 


THE CALDWELL LECTURE 


The Radiologist and the Special Procedures 
by 
Harold O. Peterson, M.D. 


Chairman of Department of Radiology of the 
University Hospitals, and Professor of Ra- 
diology, University of Minnesota, Minneapo- 
lis, Minn. 


Introduction: 


J. Paul Medelman, M.D., Director of De- 
partment of Radiology, St. Joseph's Hos- 
pital, St. Paul, Minnesota, and Clinical 
Associate Professor of Radiology, Univer- 
sity of Minnesota, Minneapolis, Minne- 
sota. 


Wednesday, September 27, 1967 
Napoleon Room No. 5 


8:30 A.M. 
Presiding: Clyde A. Stevenson, M.D. 
Spokane, Washington 


II. Hemoglobin S-C Disease. Joshua A. Becker, 
M.D. (by invitation), Philadelphia, Pa. 

12. Radiographic and Clinical Appraisal of 
Sickle Cell-Hemoglobin C Disease. Jack 
Reynolds, M.D. (by invitation), Dallas, 
Tex. 

. Radiologic Manifestations of Juvenile 
Rheumatoid Arthritis. William Martel, 
M.D. (by invitation), Ann Arbor, Mich., 
John F. Holt, M.D., Ann Arbor, Mich., 
and James T. Cassidy, M.D. (by invita- 
tion), Ann Arbor, Mich. 

. Cineradiographic Studies of Patients with 
Cervical Spine Fusion. Malcolm D. 
Jones, M.D. (by invitation), San Fran- 
cisco, Calif. 

I5. Anesthesia for Bronchography Utilizing 

Aerosol-Nebulizer. William Molnar, M.D. 
(by invitation), Columbus, Ohio, and 
John Prior, M.D. (by invitation), Co- 
lumbus, Ohio. 

16. Postoperative Pulmonary Atelctasis. J. 
Pollard, M.D. (by invitation), Boston, 
Mass., and H. Bendixen, M.D. (by invi- 
tation), Boston, Mass. 
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18. 


19. 


20. 
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22; 


23. 


24. 
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Breast Cancer Detection by Periodic 
X-Ray Examination— Five Year Survey. 
J. Gershon-Cohen, M.D., D.Sc. (Med.), 
Philadelphia, Pa., M. B. Hermel, M.D., 
Philadelphia, Pa., and Simon M. Berger, 
M.D. (by invitation), Philadelphia, Pa. 

Lymphangiography; Its Role in Diagnosis 
and Therapy. Sidney Wallace, M.D. (by 
invitation), Philadelphia, Pa., Laird 
Jackson, M.D. (by invitation), Philadel- 
phia, Pa, and Roy Greening, M.D., 
Philadelphia, Pa. 

Renal Involvement in Lymphomas and 
Leukemias in Adults. Jerome H. Shapiro, 
M.D. (by invitation), New York, N. Y., 
G. Craig Ramsay, M.D. (by invitation), 
New York, N. Y., Harold G. Jacobson, 
M.D., New York, N. Y., and Charles Bot- 
stein, M.D. (by invitation), New York, 
N: Y: 


Curable Arterial Hypertension Due to 
Renal Artery Lesions, Including Fibro- 
muscular Hyperplasia. A. J. Palubinskas, 
M.D. (by invitation), San Francisco, 
Calif. 

The Radioactive Kidney Test As a Screen- 
ing Procedure in Hypertension. A. 
Weber, M.D. (by invitation), Boston, 
Mass., and T. Agard, M.S. (by invita- 
tion), Boston, Mass. 

Coarctation of the Renal Artery with 
“Notching” of the Ureter: A Roentgeno- 
logic Sign of Unilateral Renal Disease 
As a Cause of Hypertension. Mordecai 
Halpern, M.D. (by invitation), New 
York, N. Y., and John A. Evans, M.D., 
New York, N. Y. 

The Effect of (Voluntary) Bladder Disten- 
tion on the Intravenous Pyelogram: An 
Experimental Study. J. S. Dunbar, 
M.D., Montreal, Que., Can., D. W. 
MacEwan, M.D. (by invitation), Mont- 
real, Que., Can., and Bernedette No- 
grady, M.D. (by invitation), Montreal, 
Que., Can. 


"The Radiation Hazard. Gerald M. McDon- 


nel, M.D. (by invitation), Los Angeles, 
Calif. 


Thursday, September 28, 1961 
Napoleon Room No. 3 


8:30 A.M. 


Presiding: Ralph M. Caulk, M.D. 
Washington, D. C. 
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Opacification Studies of Normal and Ab- 
normal Paranasal Sinuses. Lewis E. 
Etter, M.D., Pittsburgh, Pa. 

Roentgen Demonstration of Cranial Nerve 
Metastases in Tumors of the Head and 
Neck. Gerald D. Dodd, M.D. (by invi- 
tation), Houston, Tex. 

Intra-aural Radiography of the Fenestra 
Ovale. O. Arthur Stiennon, M.D. (by in- 
vitation), Madison, Wis., and James F. 
Land, M.D. (by invitation), Madison, 
Wis. 

Skeletal Abnormalites Associated with 
Gonadal Dysgenesis. Nathaniel Finby, 
M.D., New York, N. Y., and Reginald 
M. Archibald, M.D. (by invitation), 
New York, N. Y. 

Chondromyxoid Fibroma of Bone. Bernard 
Turcotte, M.D. (by invitation), Roches- 
ter, Minn., David G. Pugh, M.D., 
Rochester, Minn., and David C. Dahlin, 
M.D. (by invitation), Rochester, Minn. 

What Is Multiple Myeloma? Robert Phelps 
Barden, M.D., Philadelphia, Pa. 

Roentgen Findings in Diseases with Ab- 
normal Calcium Deposition. Theodore F. 
Hilbish, M.D., Bethesda, Md., and 
Frederic C. Bartter, M.D. (by invita- 
tion), Bethesda, Md. 

Radiologic Findings in the Small Bowel in 
Scleroderma. James Reinhardt, M.D. (by 
invitation), Durham, N. C., and William 
F. Barry, ]r., M.D., Durham, N. C. 

Duodenal Roentgenographic Manifesta- 
tions of Non-Tropical Sprue. John E. 
Shick, M.D. (by invitation), Detroit, 
Mich. 

Fluid-Filled Loops in Intestinal Obstruc- 
tion. J. L. Williams, M.D. (by invita- 
tion), Danville, Pa. 

The Use of Silicone Foam As an Enema in 

. Examining the Human Sigmoid Colon. 
Galen B. Cook, M.D. (by invitation), 
St. Louis, Mo., and Alexander R. Mar- 
gulis, M.D., St. Louis, Mo. 

Scintillation Scanning of the Liver. Fred- 
erick J. Bonte, M.D., Dallas, Tex., J. S. 
Krohmer, M.A., Dallas, Tex., Ernest A. 
Elmendorf, M.D. (by invitation), Dallas, 
Tex., Norman L. Presley, M.D. (by invi- 
tation), Dallas, Tex., and Giles J. 
Andrews, M.D. (by invitation), Dallas, 
Tex. 
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Friday, September 29, 1961 
Napoleon Room No. 5 


8:30 A.M. 
Presiding: Robert C. Pendergrass, M.D. 
Americus, Georgia 


37. Analysis of the Results of X-Ray Therapy 
by Region in Malignant Lymphoma. 
Lillian M. Fuller, M.D. (by invitation), 
Houston, Tex. 

38. Radiation Therapy of Chronic Lymphatic 
Leukemia—a Statistical Analysis. James 
C. Cook, M.D., Detroit, Mich., and 
Walter Romano, M.D. (by invitation), 
Detroit, Mich. 

39. Results in Squamous Cell Carcinoma of 
the Cervix: A Comparison of Ortho- 
voltage and Cobalt 60 Radiation. George 
Cooper, Jr., M.D., Charlottesville, Va., 
and David H. Williams, M.D. (by invi- 
tation), Charlottesville, Va. 

40. Evaluation of Complications Encountered 
in the Treatment of Malignancy with the 
Telecobalt Beam, with Recommenda- 
tions for Measures to Avoid Them. 
Damon D. Blake, M.D. (by invitation), 
Winston-Salem, N. C, I. Meschan, 
M.D., Winston-Salem, N. C., and W. A. 
Covell, M.D. (by invitation), Winston- 
Salem, N. C. 

41. Osteoradionecrosis of the Mandible. Ber- 
nard Roswit, M.D. (by invitation), 
Bronx, N. Y. 

42. Dose-Time Relationships in Clinical Ra- 
diotherapy; Clinical Observations and 
Rabiobiological Correlation. J. Robert 
Andrews, M.D., Bethesda, Md., Kirk- 
land C. Brace, M.D. (by invitation), 
Bethesda, Md., and Roger J. Berry, 
M.D. (by invitation), Bethesda, Md. 
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43. The Second Half-Value Layer and the 
Homogeneity Factor. E. Dale Trout, 
B.S., D.Sc., Milwaukee, Wis., John P. 
Kelly, B.S. (by invitation), Milwaukee, 
Wis., and Arthur C. Lucas, B.S. (by in- 
vitation), Milwaukee, Wis. 

44. Ihe Effect of Lowering Temperature to 
Give Skin Sparing and Increase Depth 
Dose with Conventional X-Rays (300 
kv.). Edwin J. Liebner, M.D. (by invi- 
tation), Chicago, Hl, Walter Moos, 
Ph.D. (by invitation), Chicago, lll., 
Martin Hochhauser, M.D. (by invita- 
tion), Chicago, Ill., and Roger Harvey, 
M.D., Chicago, Hl. 

45. Clinical Experience with Roentgen Ther- 
apy under High Oxygen Tension. W. B. 
Seaman, M.D., New York, N. Y., C. S. 
Sanger, M.D. (by invitation), New 
York, N. Y., N. DuV. Tapley, M.D. (by 
invitation), New York, N. Y., H. W. 
Jacox, M.D., New York, N. Y., and 
H. L. Atkins, M.D. (by invitation), New 
York, N. Y. 

46. Ten Years’ Experience with Low Megavolt 
Electron Therapy Beam. M. I. Smedal, 
M.D., Boston, Mass., D. O. Johnston, 
M.D. (by invitation), Boston, Mass., 
F. A. Salzman, M.D., Boston, Mass., 
J. G. Trump, Sc.D., Cambridge, Mass., 
and K. A. Wright, M.S. (by invitation), 
Cambridge, Mass. 

47. The Use of P? in the Differential Diagnosis 
of Ocular Neoplasms. C. I. Thomas, 
M.D. (by invitation), Cleveland, Ohio, 
J. P. Storaasli, M.D., Cleveland, Ohio, 
and H. L. Friedell, M.D., Cleveland, Ohio. 

48. Newer Trends in Radiotherapy. Justin J. 
Stein, M.D. (by invitation), Los Angeles, 
Calif. 


NEWS 


AMERICAN RADIUM SOCIETY ELECTS 
NEW OFFICERS 


At a meeting of the American Radium 
Society, held at the Broadmoor Hotel in 
Colorado Springs, Colorado, on May 10-14, 
1961, the following officers were elected: 
President, Robert L. Brown, Atlanta, Ga.; 
President-Elect, Gilbert H. Fletcher, Hous- 
ton, Texas; Ist Vice-President, Ralph F. 
Phillips, New York, N. Y.; 2nd Vice-Presi- 
dent, Ethlyn Trapp, Vancouver, B. C., 
Can.; Secretary, Charles G. Stetson, Engle- 
wood, N. J.; and Treasurer, Joseph H. Far- 
row, New York, N. Y. | 

The Forty-fourth Annual Meeting of 
the Society will be held at the Waldorf- 
Astoria Hotel in New York City on April 
I—4, 1962. 


ROCKY MOUNTAIN RADIOLOGICAL 
SOCIETY 


The twenty-third midsummer radiologic 
conference of The Rocky Mountain Radio- 
logical Society will be held at the Denver 
Hilton Hotel, Denver, Colorado, August 
IO, II, and 12, 1961. The guest speakers 
will be: Harold G. Jacobson, M.D., Direc- 
tor, Division. of Diagnostic Radiology, 
Montefiore Hospital, 210th Street and 
Bainbridge Rd., New York 67, N. Y.; 
Walter T. Murphy, M.D., Director of 
Therapeutic Radiology, Roswell Park Me- 
morial Institute, Buffalo 5, N. Y.; and Wil- 
liam B. Seaman, M.D., Director, Depart- 
ment of Diagnostic Radiology, Columbia- 
Presbyterian Medical Center, 622 West 
168th Street, New York 32, N. Y. 

Friday, the 11th, has been dedicated to 
Dr. Eugene Pendergrass. The Society will 
honor him for his vast contributions to 
radiology on the year of his retirement. On 
this day the program will consist of papers 
by former residents of Dr. Pendergrass. 
These speakers will be: Kenneth D, A. Al- 
len, M.D., Denver, Colorado; J. Gershon- 
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Cohen, M.D., Philadelphia, Pennsylvania; 
Roderick L. Tondreau, M.D., Meadow- 
brook, Pennsylvania; James C. Katter- 
john, M.D., Indianapolis, Indiana; John 
F. Weigen, M.D., Palo Alto, California; 
Gilbert W. Heublein, M.D., Hartford, 
Connecticut; John M. Dennis, M.D., Bal- 
timore, Maryland; C. Richard Perryman, 
M.D., Pittsburgh, Pennsylvania; Harold 
Atkins, M.D., New York, New York; Rob- 
ert P. Barden, M.D., Philadelphia, Penn- 
sylvania; Vern W. Ritter, M.D., Santa 
Rosa, California; Ellwood W. Godfrey, 
M.D., Princeton, New Jersey; Nathan P. 
Salner, M.D., Philadelphia, Pennsylvania; 
and J. Robert Andrews, M.D., Bethesda, 
Maryland. 

At the annual banquet a plaque will be 
presented to Dr. Pendergrass in recognition 
of this occasion. A plaque will also be pre- 
sented to Dr. Milton Berg, Bismarck, 
North Dakota, Presidentof the Radiological 
Society of North America. This will be pre- 
sented in recognition of his many years of 
faithful service to the Rocky Mountain 
Radiological Society and his many contri- 
butions to medicine and radiology. 


WORLD ASSOCIATION OF ACADEMIC 
PROFESSORS OF MEDICAL RADIOLOGY 

A meeting of the World Association of 
Academic Professors of Medical Radiology 
will be held at the Cantonal Hospital, 
Zürich, Switzerland, from Friday, October 
13, until Sunday, October 15, 1961. A ban- 
quet will be given on Saturday, October 14, 
1961, by the President of the Association, 
Professor H. R. Schinz, M.D. 

Report of intended attendance at the 
meeting as well as requests for information 
concerning hotel facilities, etc. should be 
addressed to the Secretary of the Associa- 
tion, Prof. U. Cocchi, M.D., Kantonsspi- 
tal, Zürich, no later than June 30, 1961. 


198 


Vor. 86, No. t 


BOOK REVIEWS 


Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return 
for the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


NUCLEAR EXPLOSIONS AND THEIR EFFECTS. 
Revised and enlarged edition. Foreword by 
Jawaharlal Nehru. Cloth. Price, $4.00. Pp. 
340 and 5 charts. The Publications Division, 
Ministry of Information and Broadcasting, 
Post Box No. 2011, Old Secretariat, Delhi $, 
India, 1958. 


In the foreword to the first edition of this 
book, which was published in Jüne, 1956, Nehru 
stated: “About a year ago I suggested to the 
Defence Science Organization of the Govern- 
ment of India that an objective study might be 
made with the material available of the conse- 
quences of the use of nuclear, thermonuclear 
and other weapons of mass destruction.” D. S. 
Kothari of the Indian Defence Science Organi- 
zation was entrusted with this task and with the 
assistance of H. Bhabha, in charge of the atomic 
energy work, and V. R. Khanolkar, head of the 
cancer research institute, collected the material 
upon which this revised and almost completely 
rewritten edition is based. 

After a few historical remarks on the devel- 
opment of nuclear energy, starting with the 
discovery of x-rays by Röntgen in 1895, the 
authors describe in detail fission and fusion ex- 
plosions, fission energy and radioactivity of 
fission products, and the effects of atomic 
bombs and of high-yield explosions. This is 
followed by detailed and valuable presentations 
of the subjects on long-term radiologic hazards, 
such as global fallouts and notably of 
genetic effects. A rather extensive appendix 
gives further information on fission explosion 
and critical size, thermonuclear reactions, 
catalyzed fusion reaction, dose rates from 
radioactive sources inside and outside the 
body, and nuclear explosions and the weather. 

This book, which also has been published in 
Germany and Japan, gives an excellent presen- 
tation of the dangers of large nuclear bombs. It 
is written with great clarity in a style that the 
reader who knows little about physics can well 
understand. It can be highly recommended. 

Orro Grasser, PH.D, 


NucLEAR REACTORS FOR PowER GENERATION. 
Edited by E. Openshaw Taylor, B.Sc., 


D.LC., M.LE.E., M.Am.LE.E. F.R.S.E., 
Assistant Professor of Electrical Engineering, 
Heriot-Watt College, Edinburgh, Scotland. 
Cloth. Price, $7.50. Pp. 144, with 51 illustra- 
tions. Philosophical Library Inc., 15 East 
Fortieth Street, New York 16, N. Y., 1958. 


This book is based on a series of advanced 
lectures delivered at the Heriot-Watt College 
in Edinburgh, Scotland, by the editor, E. O. 
Taylor, with the assistance of J. H. Bowen, 
W. H. J. Childs, J. M. Kay, W. L. Kidd, and 
A. B. McIntosh. After introductory remarks 
about the world energy requirements and pres- 
ent fuel reserves, the nuclear energy programs 
of America, Great Britain, Russia and some 
smaller European countries are discussed. This 
is followed by chapters on fundamental nuclear 
physics, basic design and various types of 
nuclear reactors, building materials used in re- 
actors, safety and instrumentation and the 
economics of different types of reactors. 

The book is well written and printed and the 
numerous line drawings are very helpful in in- 
terpreting the text. It should be read by all 
those who are interested in atomic reactors, 
whether they are used for the production of 
power or of lostopes. 

Orro GLasszn, Px.D. 


Le Raprocatcrum DANS L'ÉrupE pes Os. By 
R. Ponlot, Chercheur agréé de l'Institut In- 
teruniversitalre des Sciences Nucléaires, Chef 
de Travaux à l'Université de Louvain. Paper. 
Pp. 254, with 86 illustrations. Editions 
Arscia S.A., 60, rue de l'Etuve, Bruxelles, 
Belgium; Masson et Cis 120 Boulevard 
Saint-Germain, Paris 6*, France, 1960. 


In 1955, Dr. J. Vincent, in a monograph 
titled “Experiments on the Constitution of the 
Adult Bone," had demonstrated that, in order 
to obtain good interpretation of a contact auto- 
radiograph of the osseous tissue, it is necessary 
to compare it not only with the histologic sec- 
tion but also with the microradiograph of the 
bone. Because of this, the interest has been 
focussed on the mineral portion of the bone en- 
tailing the utilization of Ca* isotope studies. 

Ponlot has pursued such studies since 1955, 
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performing numerous investigations, mainly 
on the physiopathology of the bone; i.e., the 
role of the osseous skeleton in the general 
metabolism of calcium in the system. In the 
present excellent monograph he expounds the 
results of his Ca* investigations with regard to 
the histology of bone aiming to establish the 
morphologic significance of autoradiographs 
performed in vivo. 

The first five chapters deal with the histo- 
logic pattern of the compact adult bone and the 
structural changes of the haversian system. 
The affinity of collagen for mineral salts, re- 
vealed by certain experiments im vitro, is prob- 
ably not the only factor determining the calci- 
fication 17 vivo. 

The next five chapters discuss autoradio- 
graphic studies of the adult compact bone made 
7 hours, 12 days, and 6 weeks following injec- 
tion of Ca, and an attempt is made to interpret 
the phenomena of calcification and mineral salt 
exchanges. The remaining ten chapters are de- 
voted to detailed investigations of the bone 
growth particularly of the tibia and vertebra. 

The author describes iz extenso the numerous 
investigations performed and uses many per- 
tinent illustrations of the finest quality to em- 
phasize the important points of the discussion. 
He concludes by defining the possible applica- 
tions both for experimental and clinical investi- 
gations in Orthopedic Surgery and the role 
which Sr*? and Ca“ respectively may occupy in 
these investigations. | 

Jacques Lespérance, M.D. 


BOOKS RECEIVED 


RoENTGENOLOGY OF INTRACRANIAL MENINGIOMAS. 
By Sidney P. Traub, M.D., Associate Professor 

_ of Radiology, University of Saskatchewan College 
of Medicine; Assistant Director of Radiology, 
University Hospital, Saskatoon, Canada; Hono- 
rary Consultant Radiologist, Saskatchewan Can- 
cer Commission; and formerly, Fellow in Neuro- 
radiology, Montreal Neurological Institute, Mont- 
real, Canada. Cloth. Price, $14.00. Pp. 238, with 
128 illustrations; Charles C Thomas, Publisher, 
301-327 East Lawrence Avenue, Springfield, Hl., 
1961. 

DISEASES OF THE INTERVERTEBRAL Disc AND Its 
SURROUNDING Tissues. By Reuben Rabinovitch, 
B.A., M.Sc, M.D., Assistant Professor in Neu- 


Books Received 


Jury, 1961 


rology and Neurosurgery, McGill University, 
Faculty of Medicine, Montreal; and Assistant 
Neurologist, The Department of Neurology and 
Neurosurgery, The Royal Victoria Hospital and 
The Montreal Neurological] Institute. Cloth. Price, 
$8.50. Pp. 152, with 78 illustrations. Charles C 
Thomas, Publisher, 301-327 East Lawrence 
Avenue, Springfield, IH., 1961. 

RapnroacriviTY IN Man; A Symposium HE tp AT THE 
VANDERBILT UNiversiry ScuoorL or MEDICINE. 
Edited by George R. Meneely, M.D. Cloth. Price, 
$16.50. Pp, 491, with numerous illustrations and 
tables. Charles C Thomas, Publisher, 301-327 
East Lawrence Avenue, Springfield, Ill., 1961. 

Tue ParHoLocy or loxuziwG Raptation. By 
Shields Warren, M.D., Sc.D., LL.D., Professor of 
Pathology, Harvard Medical School at the New 
England Deaconess Hospital; Pathologist, New 
England Deaconess and New England Baptist 
Hospitals, Boston, Mass. Cloth. Price, $3.00. Pp. 
42, with 17 illustrations. Charles C Thomas, Pub. 
lisher, 301-327 East Lawrence Avenue, Spring- 
field, Ill., 1961. 

A Manua or Curaneous Mepicine. By Donald 
M. Pillsbury, M.A., D.Sc. (Hon.), M.D., F.A.C.P., 
Professor and Chairman of the Department of 
Dermatology, University of Pennsylvania School 
of Medicine; Director, Commission on Cutaneous 
Diseases, Armed Forces Epidemiological Board; 
and President, XII International Congress of 
Dermatology; Walter B. Shelley, M.D., Ph.D., 
F.A.C.P., Professor of Dermatology, University of 
Pennsylvania School of Medicine; and National 
Consultant in Dermatology to the Surgeon 
General, U. S. Army and U. S. Air Force; and 
Albert M. Kligman, M.D., Ph.D., Professor of 
Dermatology, University of Pennsylvania School 
of Medicine; and Professor of Dermatology, 
University of Pennsylvania Graduate School of 
Medicine. Cloth. Pp. 430, with 234 illustrations. 
W. B. Saunders Company, 218 W. Washington 
Square, Philadelphia 5, Pa., 1961. — 

Das CARCINOMA COLLI UTERI, SEINE PROGNOSE UND 
BEHANDLUNG; MIT BESONDERER BERÜCKSICHTIG- 
UNG DER STRAHLENTHERAPIE., By Dr. med. Wil- 
helmine Janisch-Raskovic, ehe. Strahlenthera- 
peutin der vorm. Staatl. Frauenklinik Chemnitz 
jetzt Städt. Frauenklinik Karl-Marx-Stadt. Cloth. 
Pp. 649, with many illustrations and tables. 
Georg Thieme Verlag, Herdweg 63, Stuttgart, 
Germany, 1961. 

MepicaL ALMANAC 1961-62. Compiled by Peter S. 
Nagan, A.B., M.A., M.S. Paper. Pp. 528. W. B. 
Saunders Company, 218 W. Washington Square, 
Philadelphia 5, Pa., 1961. 
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SOCIETY PROCEEDINGS 








MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN ROENTGEN Ray SOCIETY 
Secretary, Dr. C. Allen Good, Mayo Clinic, Rochester, 
Minn. Annual meeting: Deauville Hotel, Miami Beach, 
Fla., Sept. 26-29, 1961. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Charles G. Stetson, 350 Engle Street, 
Englewood, N. J.. Annual meeting: Waldorf-Astoria 
Hotel, New York, N. Y., April 1—4, 1962. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary, Maurice Doyle Frazer, 1744 South Fifty- 
eighth St., Lincoln, Neb. 

Treasurer, Dwight Vincent Needham, 713 E. Genessee 

St., Syracuse, N. Y. Annual Meeting: Palmer House, 
Chicago, Ill., Nov. 26-Dec. 1, 1961. 

AMERICAN COLLEGE or RADIOLOGY 
Executive Director, William C, Stronach, 20 N. Wacker 
Drive, Chicago 6, Illinois. Annual meeting: Roosevelt 
Hotel, New York, N. Y. Feb. 7-10, 1962. 

Section on RADIOLOGY, AMERICAN MEDICAL ÁSSOCIATION 
Secretary, Dr. Clyde A. Stevenson, Sacred Heart Hospi- 
tal, West tor Eighth Ave., Spokane 4, Wash. Annual 
meeting: New York City, June 26—30, 1961. 

AMERICAN Boarn or RapIoLocy 
Secretary, Dr. H. Dabney Kerr. Correspondence should 
be directed to Kahler Hotel Building. Rochester, Minn. 
The Fall 1961 examination will be held at the Shoreham 

. Hotel, Washington, D. C., December 4-7, inclusive; the 
deadline for filing applications is July 1, 1961. A Special 
Examination in Nuclear Medicine will be offered if there 
are sufficient applications. 

AMERICAN ASSOCIATION OF Puysicists IN MEDICINE 
Secretary-Treasurer, Charles S. Simons, University of 
Michigan Hospital, Ann Arbor, Mich. Annual meeting 
to be announced. 

TENTH INTERNATIONAL CONGRESS or RADIOLOGY 

` Secretary-General, Dr. Carleton B. Peirce, Royal Vic. 
toria Hospital, Montreal 2, Quebec, Canada. Meets in 
Montreal, Aug. 26-Sept. 1, 1962. 

SEVENTH Inrer-AMERICAN CONGRESS or RADIOLOGY 
Counselor for the United States, Dr. J. A. del Regato, 
Penrose Cancer Hospital, 2200 North Cascade Avenue, 
Colorado Springs, Colorado. The meeting will be held in 
São Paulo, Brazil, September 3-10, 1961. 
Secretary-General, Dr. Walter Bomfim-Pontes, Rua 
Cesario Motta, No. 112, São Paulo. 

ALABAMA RADIOLOGICAL SOCIETY ` 
Secretary, Dr. J. A. Meadows, Jr., Medical Arts Bldg., 
Birmingham 5, Ala. Meets time and place Alabama State 
Medical Association. l 

AMERICAN NUCLEAR SOCIETY 
Executive-Secretary, Octave J. Du Temple, 86 E. Ran- 
dolph St., Chicago, Il. 

ARIZONA RADIOLOGICAL SOCIETY 
Secretary, Dr. Don E. Matthieson, 926 East McDowell 
Rd., Phoenix, Ariz. Two regular meetings a year. Annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. J. B. Scruggs, Arkansas Baptist Hospital, 
Little Rock, Ark, Meets every three months and also at 
time ana place of State Medical Association. 

Association OF UNIVERSITY RADIOLOGISTS 
Secretary, Dr. Melvin M. Figley, Department of Radi- 
ology, University of Washington, Seattle 5, Wash. 
Annual meeting to be announced. 


ATLANTA RADIOLOGICAL SOCIETY 
Secretary, Dr. Wilson T. Edenfield, 35 Linden Ave.; N.E., 
Atlanta 8, Ga. Meets monthly, except during three sum- 
mer months, on second Friday evening. 

Brockrvy RADIOLOGICAL SOCIETY 
Secretary, Dr. Samuel Finkelman, 101 S. Twentieth St., 
Philadelphia, Pa. 

BzookLvN RADIOLOGICAL SOCIETY 
SR Dr. Joseph Arcomano, 168 Clinton St., Brook- 
lyn 1, N. Y. Meets first Thursday of each month October 
through May. 

BvrraLo RADIOLOGICAL SOCIETY 
Secretary, Dr. Kenneth H. Seagrave, 537 Delaware Ave., 
Buffalo 2, N. Y. Meets second Monday evening each 
month, October to May inclusive. 

CENTRAL New York RapioLocIcaL Sociery 
Secretary, Dr. Joseph A. Head, 150 Marshall St., Syra- 
cuse, N. Y. Meets first Monday each month October 
through May. 

CENTRAL Ouro RADIOLOGICAL SOCIETY s 
Secretary, Dr. Robert L. Freidman, Grant Hospital, 
Columbus, Ohio. Meets at 6:30 p.m, on second Thursday 
of October, November, January, March and May at Fort 
Hayes Hotel, Columbus, Ohio. 

CENTRAL Society or NuUcLEAR MEDICINE 
Secretary, Dr. Robert S. Landauer, Radiation Center 
Building, 1903 West Harrison St., Chicago 12, Ill. 

CurcAco RoENTGEN SOCIETY 
Secretary, Dr. William F. Hutson, 5145 N. California 
Ave., Chicago, Ill. Meets second Thursday of each 
month October to April except December at the Sheraton 
Hotel at 8:00 p.m. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Norman E. Berman, 14404 S. Park Blvd., 
Shaker Hgts. 20, Ohio. Meetings at 7:00 P.M. on fourth 
Monday of each month from October to April at Tudor 
Arms Hotel. 

CoLoRADpo RADIOLOGICAL SOCIETY 
Secretary, Dr. Seward Imes, 1845 High St., Denver, 
Colo. Meets third Friday of each month at Denver 
Athletic Club from September through May. 

Connecticur VALLEY RADIOLOGIC SOCIETY 
Secretary, Dr. James L. Krieger, 85 Jefferson St., Hart- 
ford, Conn. Meets first Friday in February and April. 

DarLas-Forr Wonru RanioLoGIcaL Society 
Secretary, Dr. F. J. Bonte, $201 Harry Hines Bivd., 
Dallas 35, Texas. Meets monthly, third Monday, at 
Greater Fort Worth International Airport at 6130 P.M. 

Derrorr Roentgen Ray AND RADIUM SOCIETY 
Secretary, Dr. Kenneth L. Krabbenhoft, Harper Hos- 
pital, Detroit 1, Mich. Meets monthly first Thursday, 
October through May, at David Whitney House, 1010 
Antietam, at 6130 P.M. 

East Bay ROENTGEN SOCIETY 
Secretary, Dr. Dan Tucker, 434 
Calif. Meets first Thursday eac 
Hospital, Oakland. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. Marsh Frere, Jr., 205 Medica Arts 
Building, Knoxville, Tenn. Meets in January and Sep- 
tember, : 

EASTERN CONFERENCE OF RapioLocy 
Secretary, Arrangements Committee, Dr. Philip Myers, 
Baltimore City Hospital, Baltimore 24, Md. Annual 

` meeting to be announced. 


oth St., Oakland 9, 
month at Peralta 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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EASTERN RADIOLOGICAL SOCIETY 
Secretary, Dr. James F. Martin, North Carolina Baptist 
Hospital, Winston-Salem, N. C. Meets at Mid Pines 
Club, Southern Pines, N. C., April 29-May 2, 1962. 

FLoripa RADIOLOGICAL SOCIETY 
Secretary, Dr. Alfred G. Levin, 837 DuPont Bldg., Miami, 
Fla. Meets twice annually, in the spring with the annual 
State Society Meeting, and in the fall. — , 

FLoniDA West Coast RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Joseph C. Rush, 1800 Druid Rd., 
Clearwater, Fla. 

Georaia RADIOLOGICAL SOCIETY 
Secretary, Dr. George W. Brown, Griffin; Ga. Meets 
in spring and fall with Annual State Society Meeting. 

GREATER Miami RADIOLOGICAL SOCIETY 
Secretary, Dr. Carl E. Balli, 907-8 Huntington Medical 
Building, Miami 32, Fla. Meets monthly third Wednes- 
day at 8:00 p.m. at Jackson Memorial Hospital, Miami, 

a. 

GREATER Sr. Lours Society or RADIOLOGISTS 
Secretary, Dr. William E. Powers, St. Louis, Mo. 

Houston KADIOLOGICAL Soctery 
Secretary, Dr. John Douglas Reeve, Texas Medical Cen- 
ter Library, Jesse H. Jones Library Bldg., Houston 25, 
Texas. Meets last Monday each month, Seminar Room, 
Doctors’ Club of Houston. 

Ipauo State RanioLocIcaL Society 
Secretary, Dr. George H. Harris, Bannock Memorial Hos- 
pital, Pocatello, Idaho. Meets in the Spring and Fall. 

IL1iNors RADIOLOGICAL Society 
Secretary, Dr. George A. Miller, Carle Hospital Clinic, 
Urbana, Ill. Meets in spring and fall. 

Inpiana RoentcEn Sociery, Inc. 
Secretary, Dr. David E. Wheeler, 1500 North Ritter, 
Indianapolis, Ind. Meets first Sunday in May and during 
fall meeting of Indiana State Medical Association. 

Iowa RADIOLOGICAL SOCIETY 
Secretary, Dr. L. L. Maher, 1419 Woodland Ave., Des 
Moines, Iowa. Luncheon and business meeting during 
annual session of Iowa State Medical Society. The scien- 
tific section is held in the autumn. 

Kansas RaproLocticAL SocrgTY 
Secretary, Dr. Roger K. Wallace, Riley County Hospital, 
Manhattan, Kansas. Meets in spring with State Medical 
Society, and in winter on call. 

KeNTUckY RADIOLOGICAL SOCIETY 
Secretary, Dr. Lawrence A. Davis, 226 East Chestnut 
St., Louisville, Ky. Meets monthly on second Friday at 
Seelbach Hotel, Louisville. 

Kincs County RADIOLOGICAL SOCIETY 
Secretary, Dr. Abraham Berens, 1917 Bedford Ave., 
Brooklyn 25, N. Y. Meets Kings County Med. Soc. 
Bldg. monthly on fourth Thursday, October to May, 
8:45 P.M. 

Los ANGELEs RantoLoGicaL Society 
Secretary, Dr. Walter Stilson, 1720 Brooklyn Ave., Los 
Angeles, Calif. Meets second Wednesday of month in 
September, November, January, April and June at Los 
Angeles County Medical Association Building, Los 
Angeles. 

Marne RADIOLOGICAL SocrgTY 
Secretary, Dr. Albert A, Poulin, Thayer Hospital, Water- 
ne Maine. Meets in June, September, December and 

pril. 3 

MARYLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Nathan B. Hyman, 1805 Eutaw Place, 
Baltimore 17, Md. 

Mempuis ROENTGEN SOCIETY 
Secretary, Dr. Hollis H. Halford, Kennedy V.A. Hospital, 
Department of Radiology, Memphis 15, Tenn, Meets 
first Monday of each month at John Gaston Hospital. 

Miami VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. William D. Roberts, 2197 Los Arrow Dr., 
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Dayton 9, Ohio. Meets second Friday of fall and winter 
months. - 

Mip-liupson RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph Sorrentino, St. Francis Hospital, 
Poughkeepsie, N. Y. Meets 8:30 p.m., fourth Wednesday 
each month, September to May. 

Mitwavukes Roentcen Ray SocigTY 
Secretary, Dr. Joseph F. Wepfer, sooo W. Chambers St., 
Milwaukee to, Wis. Meets monthly on fourth Monday, 
October through May, at University Club. 

Minnesota RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald H. Peterson, 853 Medical Arts 
Bldg., Minneapolis 2, Minn. Meets three times annually, 
in fall, winter and spring. 

MississiPPI RADIOLOGICAL SOCIETY 
Secretary, Dr. Jack K. Goodrich, University Medical 
Center, Jackson, Miss. Meets third Thursday of each 
month at Hotel Edwards, Jackson, at 6:00 P.M. 


MoNTANA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. K. Boughn, 35 11th Ave., Helena, 
Montana. Meets at least once a year. 

Nassau RADIOLOGICAL SOCIETY 
Secretary, Dr. Alan E. Baum, 100 Nowbridge Rd., 
Hicksville, N. Y. Meets second Tuesday of the month 
in February, April, June, October and December, 


NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. Ronald E. Waggener, The Radiologic 
Center, Nebraska Methodist Hospital, Omaha 31, Ne- 
braska, Meets third Wednesday of each month at 6 p.m. 
in Omaha or Lincoln. 

New Encianp Roentcen Ray Society 
Secretary, Dr. Robert E. Wise, 605 Commonwealth Ave., 
Boston 15, Mass. Meets third Friday of each month, 
October through May at The Longwood Towers, Brook- 
line, Mass. 

New HAMPSHIRE RoeNTGEN Rav Socrety 
Secretary, Dr. Paul Y. Hasserjian, 1470 Elm St., Man- 
chester, N. H. Meets four to six times yearly 

New York RoENTGEN SOCIETY 
Secretary, Dr. Bernard Wolf, Mt. Sinai Hospital, New 
York, N. Y. Meets monthly on third Monday, New 
York Academy of Medicine at 4:30 P.M. 

NonTH CAROLINA RADIOLOGICAL SOCIETY 
Secretary, Dr. A. B. Croom, 624 Quaker Lane, High 
Point, N. C. Meets in the spring and fall each year. 

Norra Daxota RADIOLOGICAL SOCIETY 
Secretary, Dr. R. E. Raasch, Post Office Box 990, Dickin- 
son, North Dakota. Meets at time of State Medical 
Association meeting. Other meetings arranged on call 
of the President. 

NonTH FLonrpA RaproLoctcAr SOCIETY 
Secretary, Dr. Charles H. Newell, 800 Miami Road, 
Jacksonville 7, Fla. Meets quarterly in March, June, 
September and December. 

NORTHEASTERN New York RaproLoatcAL Socrery 
Secretary, Dr. Lester I. Citrin, St. Mary’s Hospital, 
Troy, N. Y. Meets in Albany area on second Wednes- 
day of October, November, March and April. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Rob H. Kirkpatrick, 1219 28th St., Sacra- 
mento, Calif. Meets at dinner last Monday of each 
month, September to June. 

Ouro STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Paul D. Meyer, 125 S. Grant Ave. 
Columbus, Ohio. Annual meeting to be announced. 

OKLAHOMA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. E. D Greenberger, Medical Arts Bldg., 
McAlester, Okla. Meets in January, May and October. 

OREGON RADIOLOGICAL SOCIETY 
Secretary, Dr. George R. Satterwhite, 1123 S.W. Yamhill, 
Portland, Ore. Meets monthly from October to June on 
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the second Wednesday of each month at 8:00 p.m. at the 
University Club. 

OnLEANSs Parisa RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets second Tuesday ofeach month. 

Paciric NortHwesT RADIOLOGICAL SOCIETY 
Secretary, Dr. John N. Burkey, 555 Dental Bldg., 
Seattle, Wash. Annual meeting to be announced. 

Paciric KogNTGEN SOCIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran. 
cisco 8, Calif. Meets annually during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Frederick R. Gilmore, 234 State St., Har- 
risburg, Pa. Annual meeting to be announced. 

PHILADELPHIA ROENTGEN Ray SOCIETY 
Secretary, Dr. Robert B. Funch, Department of Radi- 
ology, Germantown Hospital, Philadelphia 44, Pa. Meets 
first Thursday of each month, at § P.M., from October to 
May in Thompson Hall, College of Physicians. 

PITTSBURGH RogNTGEN SOCIETY 
Secretary, Dr. Ross H. Smith, St. Margaret Memorial 
Hospital, Forty-Sixth St., Pittsburgh 1, Pa. Meets sec- 
ond Wednesday of month, October through June at Park 
Schenely Restaurant. 

HAptoLoGICAL Section, BALTIMORE MEDICAL Society 
Secretary, Dr. James K. V. Willson, 1100 N. Charles 
St., Baltimore 1, Md. Meets third Tuesday each month, 
September to May, inclusive. 

RADIOLOGICAL SOCIETY or GREATER CINCINNATI 
Secretary, Dr. Donald Janny, Cincinnati, Ohio. Meets 
monthly from September to May on first Monday of each 
month at 7:30 p.m. at the Cincinnati General Hospital. 

RADIOLOGICAL SOCIETY or HAWAII 
Secretary, Dr. Philip S. Arthur, 274 Young Hotel Bldg., 
Honolulu, Hawaii. Meets third Monday of each month 
at 7:30 P.M. 

RADIOLOGICAL SOCIETY OF GREATER Kansas City 
Secretary, Dr. J. Stewart Whitmore, 1010 Rialto Bldg., 
Kansas City, Mo. Meets last Friday of each month. 

RADIOLOGICAL SOCIETY OF Kansas Crry 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan. 
sas City, Mo. Meets third Thursday of each month. 

RADIOLOGICAL SOCIETY or LOUISIANA 
Secretary, Dr. Robyn Hardy, 4324 Magnolia St., New 
Orleans 15, La. Meets annually during Louisiana State 
Medical Society meeting. 

RADIOLOGICAL SOCIETY OF NEW JERSEY 
Secretary, Dr. Austin J. Tidaback, 912 Prospect Ave., 
Plainfield, N. J. Meets at Atlantic City at time of State 
Medical Society meeting and in November in Newark, 


RADIOLOGICAL SOCIETY or New York STATE 
Secretary-- Treasurer, Dr Mario C. Gian, 610 Niagara St., 
Buffalo 1, N. Y. Annual meeting to be announced. 

RADIOLOGICAL SocrETY OF SoutH DAKOTA 
Secretary-Treasurer, Dr. Donald J. Peik, 303 S. Minne- 
sota Ave., Sioux Falls, S. D. 

RADIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
Secretary, Dr. Joseph F. Linsman, 436 N. Roxbury Dr., 
Beverly Hills, Calif. 

Repwoop Emprre RADIOLOGICAL SOCIETY 
Secretary, Dr. Lee E. Titus, 164 W. Napa St., Sonoma, 
Calif. Meets second Monday every other month. 

RicuMoND County RADIOLOGICAL SOCIETY 
Secretary, Dr. W. E. Hamilton, Jr., University Hospital, 
Augusta, Ga. Meet« first Thursday of each month at 
various hospitals. 

HRocumsTaR RKonwTrGmN Ray Socrary, Rocuasrar, N. Y. 
Secretary, Dr. Robert H. Greenlaw, 260 Crittenden Blvd., 
Rochester 20, N. Y. Meets at 8:15 p.m. on the last Mon- 
day of each month, September through May, at Strong 
Memorial Hospital. 

Rocky Mountain RADIOLOGICAL Socraty 
Secretary, Dr. John H. Freed, 4200 East Ninth Ave., Den- 
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ver 20, Colo. Annual meeting: Denver Hilton Hotel, 
Denver, Colo., Aug. 10-12, 1961. 

San ÅNTONIO-MILITARY RADIOLOGICAL SocrgTY 
Secretary, Dr. Hugo F. Elmendorf, ]r., 730 Medical Arts 
Bidg., San Antonio 5, Texas. Meets third Wednesday 
each month in Fort Sam Houston Officer’s Club at 6:30 
P.M. 

San Disco RADIOLOGICAL Society 
Secretary, Dr. Stanley A. Moore, 2466 First Ave., San 
Diego 1, Calif. Meets first Wednesday of each month at 
the University Club, 

San Francisco Rapro.ocicar Soctaty 
Secretary, Dr. M. A. Sisson, 450 Sutter St., San Francis- 
co 8, Calif. Meets quarterly at the San Francisco Medi- 
cal Society, 250 Masonic Ave., San Francisco 18, Calif. 

Section on RADIOLOGY, CALIFORNIA M BDICAL AssocraTIon 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on RapnroLocy, Connecricur Strata MepicaL 
SOCIETY 
Secretary, Dr. Wayne P. Whitcomb, Hospital of St. 
Raphael, New Haven, Conn. Meetings are held bi- 
monthly. 

Secrion on RaproLoay, MepicaL Socimry or tua Dis. 
TRICT OF COLUMBIA 
Secretary, Dr. William E. Sheely, 1746 K St., N.W., 
Washington 6, D. C. Meets at Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M, 

Section on RADIOLOGY, ILLINOIS Srara MnpicAL SOCIETY 
ee William Meszaros, 1825 W. Harrison St., 

cago, Ill. 

Scion oe RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION, 
Secretary. Dr. Seymour Ochsner, Ochsner Clinic, 3503 
Prytania St., New Orleans 15, La. Annual meeting to be 
announced. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday, at 7:30 P.M., 
September to May inclusive. 

SOCIETY FOR PEDIATRIC RADIOLOGY 
Secretary, Dr. Richard G. Lester, 412 Union St., S.E., 
Minneapolis 14, Minn. Annual meeting: Deaville Hotel, 
Miami Beach, Fla., Sept. 25, 1961. i 

Socrery or NUCLEAR MEDICINB 
Secretary, Dr. Robert W. Lackey, 452 Metropolitan 
Bldg., Denver 2, Colo. Administrator, Samuel N. Turtel, 
430 N. Michigan Ave., Chicago 11, Ill. Annual meeting 
to be announced. 

SovrH Bav RanioLoGIcaL SocraTY 
Secretary, Dr. Stanford B. Rossiter, 1111 University Dr., 
Menlo Park, Calif. Meets second Wednesday of each 
month. 

Soury CanoLINA RabroLoatcAL Society 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary, Dr. Marshall Eskridge, Mobile Infirmary, 
P.O. Box 4097, Mobile, Ala. 

SouruHwrsrern RADIOLOGICAL SOCIETY 
Secretary, Dr. Ralph S. Clayton, 1501 Arizona, Bldg. 
2-A, El Paso, Texas. Meets'second Tuesday of each 
month. 

Tennessean RADIOLOGICAL SOCIRTY 
Secretary, Dr. B. M. Brady, St. Joseph Hospital, Mem- 
phis, Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association meeting. 

Texas RanroLocicaL SocInrTY 
Secretary, Dr. R. P. O'Bannon, 402 Professional Bldg., 
1216 Pennsylvania Ave., Fort Worth 4, Texas. Annual 
meeting: Austin, Texas, Jan. 19 and 20, 1962. 
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TRI-STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. John Marchand, 118 S.E. First St, 
Evansville, Ind. Meets third Wednesday of Oct., Jan., 
March and May, 8:00 p.m. at Elks Club in Evansville. 

Univarsiry or Micuican DapartMant OF RORNTGRN- 
OLOGY Starr ManTING 
Meets each Monday evening from September to June, 
at 7:00 P.M. at University Hospital. 

Upper PENINsULA RADIOLOGICAL SociatTy — 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets 
quarterly. 

Urtau State RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard Y. Card, St. Mark’s Hospital, Salt 
Lake City, Utah. Meets fourth Wednesday in January, 
March, May, September and November at Holy Cross 
Hospital. 

VIRGINIA RADIOLOGICAL SOCIaTY 
Secretary, Dr. Powell G. Dillard, Jr., 715 Church Street, 
Lynchburg, Va. Meets annually in October. 

WASHINGTON Strats RADIOLOGICAL SOCIATY 
Secretary, Dr. Joseph T. Houk, 14303 Ambaum Blvd., 
Seattle 66, Wash. Meets third Monday of each month 
from September through April at the University of 
Washington Medical School. 

West VinGiNIA RaproLoGIcaL Socraty 
Secretary, Dr. Karl J. Myers, 112 N. Woods St., Philippi, 
W. Va. Meets concurrently with Annual Meeting of 
West Virginia State Medical Society; other meetings 
arranged by program committee. 

WESTCHESTER RADIOLOGICAL SOCIBTY 
Secretary, Dr. Anthony A. Maglione, Westchester Acad- 
emy of Medicine, Section on Radiology, Purchase, N. Y. 
Meets on third Tuesday of January and October and 
on two other dates. 

Wisconsin RADIOLOGICAL SOCIBTY 
Secretary, Dr. Howard G. Bayley, 116 Iroquois Parkway, 
Beaver Dam, Wis. Annual meeting each spring in vari- 
ous places. 


Cusa, Mexico, Puarto Rico AND CENTRAL AMERICA 


Asociaci6n DE RapiédLtocos DE CENTRO AMERICA Y 
PANAMÁ. Comprising: Guatemala, El Salvador, Hon. 
duras, Nicaragua, Costa Rica and Panama. 
Secretary-General, Dr. Julio Toriello, 11 Calle 2-37, zona 
1, Guatemala. Meets annually in a rotating manner in 
the six countries. 

SocIEDAD DE RADIOLOGÍA DE Er SALVADOR 
Secretary, Dr. Rafael Vega Gómez, 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9*. Calle A 0-05, Zona 1, 
Guatemala. 

SocrEDAD De RAnroLocía v Fısiorerarfa CUBANA 
Secretary, Dr. Miguel A. García Plasencia, Hospital 
Curie, 29 y F,Vedado, Habana, Cuba. Meets monthly at 
Curie Hospital, 

SOCIEDAD COSTARRICENSE DB RADIOLOGIA 
Secretary, Dr. James Fernández Carballo, Apartado VIII, 
San José, Costa Rica. 

SocrEDAD Mexicana pz RanioLocía, A. C. 

Calle del Oro No. 15. México 7, D. F. 
Secretary-General, Dr. E. Alvarez Hernández. Meets 
first Monday of each month. 

Asocraci6n PUERTORRIQUEÑA pa Rapio.ocfa 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SocieDaD RADroLÓcicA PANAMBRA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Panamá, R. de P. Meets monthly in a department of 
radiology of a local hospital, chosen at preceding meeting, 

Socrepap RapioLócica DE Puerto Rico 
Secretary, Dr. César E. Rosa-Perez, Fondo del Segura del 
Estado, Parada 1, San Juan 8, Puerto Rico. Meets second 
Thursday of each month at 8:00 p.m, at the Puerto Rico 
Medical Association Bldg. in San Juan. 
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British COMMONWEALTH Or NATIONS 


ASSOCIATION OF RADIOLOGISTS OF THB PROVINCE OF QUEBEC 
Secretary, Dr. Odilon Raymond, $400 Blvd. Gouin. 
Quest, Montreal, Que. Meets four times a year. 

Bnurrisg Instrrure or RADIOLOGY 
Honorary Secretary, Dr. R. D. Hoare, 32 Welbeck St., 
London, W. 1. Meets monthly from October until May. 

Epmonron AND District RADIOLOGICAL SOCIETY 
Secretary, Dr. S. C. Windle, 105 Northgate Bldg., Ed- 
monton, Alberta. Meets first Tuesday of each month, 
Oct. to May. 

FaAcurTY or RADIOLOGISTS 
Honorary Secretary, Dr. R. A. Kemp Harper, 47 Lincoln's 
Inn Fields, London, W.C.2, England. Annual meeting 
to be announced. 

Sraction or RaptoLocv or THs ROYAL Sociary or MEDI- 
crina (Conrinep ro MapicaL Mamsars) 

Meets third Friday each month at 4:45 P.M. at the Royal 
Society of Medicine, 1 Wimpole St., London, W. 1. 

CANADIAN Association or RADIOLOGISTS 
Honorary Secretary, Dr. Robert G. Fraser, Associate Hon- 
orary Secretary, Dr. Jean-Louis Léger, 1555 Summerhill 
Ave., Montreal 25, Que. Annual meeting: Marlborough 
Hotel, Winnipeg, Man., Jan. 22-24, 1962. 

Monrreat RabroLocicAL Srupy Crus 
Secretary, Dr. F. McConnell, 1650 Cedar Ave., Montreal, 
Quebec. Meets first Tuesday evening, October to April. 

Section or Raprotocy, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

SoctÉTÉ CANADIENNE-FRANCAISE D’ELECTRO-RADIOLOGIE 
MEDICALE 
General Secretary, Dr. Maurice Dufresne, 1560 Sher- 
brooke (East), Montreal, Canada. Meets third Saturday 
each month. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. L. R. Harnick, Toronto Western Hospital, 
399 Bathurst St., Toronto, Ontario. Meets second Mon- 
day of each month September through May. 

CoLLEGE or RADIOLOGISTS OF AUSTRALIA 
Honorary Secretary, Dr. E. A. Booth, c/o British Medical 
Agency, 135 Macquarie St., Sydney, N.S.W., Australia. 


SOUTH AMERICA 


ASOCIACIÓN ÁRGENTINA DE RADIOLOGÍA 
Secretary, Dr. Lidio G. Mosca, Avda. Gral. Paz 151, 
Córdoba, Argentina. Meetings held monthly. 

ATENEO DE RADIOLOGIA 
Secretary, Dr. Victor A. Añaños, Instituto de Radiologia, 
Santa Fe 3100, Rosario, Argentina. Meets monthly on 
second and fourth Fridays at 7:00 p.m. in the Hospital 
Nacional del Centenario, Santa Fe 13co, Rosario. 

CorfÉcio BRASILEIRO DE RADIOLOGIA 
Secretary-General, D. Camillo Segreto, Avenida An- 
gélica, 1.170, Caixa Postal 5984, Sáo, Paulo, Brazil. 

SOCIEDAD ARGENTINA DE RADIOLOGÍA, JUNTA CENTRAI, 
Buenos AIRES 
Secretary, Dr. Edgardo O. Olcese, Santa Fé 1171, Buenos 
Aires, Meetings are held monthly. 

SoctepaD BoLIVANA DE RADIOLOGÍA 
Secretary, Dr. Javier Prada Méndez, Casilla 1596, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Nicola Caminha, Av. Mem. de Sa, Rio de 
Janeiro, Brazil. General Assembly meets every two years 
in December. 

SocrEDADE BRASILEIRA DE RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

Soctepap CHILENA DE RADIOLOGÍA 
Secretary, Dr. J. P. Velasco, Avenida Santa María 
ao Santiago, Chile. Meets fourth Friday of each 
month. 
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SocrEDAD COLOMBIANA DE RADIOLOGIA 
Secretary, Dr. Alberto Mejia Diazgranados, Carrera 13, 
No. 25-31, Apartado aéreo No. 5804, Bogotá, Colombia. 
Meets last Thursday of each month. 

SOCIEDAD ECUATORIANA DE RADIOLOGÍA v Fistorerapfia 
Secretary, Dr. Publio Vargas P., Casilla 1242, Guayaquil, 
Ecuador. 

SociEDAD PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Miguel González Addone, 15 de Agosto 
322, Asunción, Paraguay. 

Sociepap PERUANA DE RADIOLOGIA 
Secretary, Dr. Luis Pinillos Ganoza, Apartado 2306, Lima, 
Perú. Meets monthly except during J anuary, February 
and March, at Asociación Médica Peruana “Daniel A. 
Carrión," Villalta 218, Lima. 

SOCIEDAD DE RADIOLOGIA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiologia. 

SocrEDAD DE RapioLocfa, CanceroLogfa Y Ffsica 
MÉniICA peL Urucuay 
Secretary-General, Dr. Ernesto H. Cibils, Av. Agraciada 
1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGIA DE PERNAMBUCO 


Secretary, Dr. Manoel Medeiros, Instituto de Radiologia 


da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SOCIEDAD DE ROENTGENOLOGIA Y MEDICINA NUCLEAR DE 
LA PROVINCIA DE CÓRDOBA 
Secretary-General, Dr. Carlos A. Oulton, Santa Rosa 447, 
Córdoba, Argentina. 

SOCIEDAD VENEZOLANA DE RaAptrotocía 
Secretary-General, Dr. Rubén Merenfeld, Apartado No. 
9362, Candelaria, Caracas, Venezuela. Meets monthly 
a Friday at Colegio Médico del Distrito Federal, 

aracas, 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RÖNTGEN-GESELLSCHAFT 
President, Dr. Konrad Weiss, Mariannengasse 10, Vienna 
9, Austria. Meets second Tuesday of each month in 
Allgemeine Poliklinik. 

Société BELGE DE RADIOLOGIE 
General Secretary, Dr. S. Masy, 256 Chaussée de Wavre, 
Heverlee-lez-Louvain, Belgium. Meets in February, 
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March, May, June, October, November and December. 
SociÉrÉ FRANÇAISE D'ÉLECTRORADIOLOGIE MÉDICALE, 
and its branches: Socréré pu Sup-Ovesr, DU LITTORAL 
MÉDITERRANÉEN, DU CENTRE ET DU LYONNAIS, DU 
NORD, DE L'OUEST, DE L'EST, ET D'ÁLGER ET D'AFRIQUE 
nu Norp. Central Society meets third Monday of each 
month, except during July, August and September, rue 
de Seine 12, Paris. 
Secretary-General, Dr. Ch. Proux, 9, rue Daru, Paris 8*, 
France. 
ČESKOSLOVENSKÁ SPOLEČNOST PRO RogNTGENOLOGII A RA- 
DIOLOGII 
Secretary, Dr. Robert Poch, Praha 12, Srobárova 50, 
Czechoslovakia. Meets monthly except during July, 
August, and September. Annual general meeting. 
DEUTSCHE RÓNTGENGESELLSCHAFT 
Secretary, Professor Dr. med. H. Lossen, Universitüts- 
Róntgeninstitut. Lagenbeckstr. 1, Mainz, Germany. 
Annual meeting to be announced. 
SociETÀ lrALIANA DI RADiOLOGIA MEDICA E pr MEDICINA 
NUCLEARE 
Secretary, Dr. Ettore Conte, Ospedale Mauriziano, Torino, 
Italy. Meets annually. 
NEDERLANDSE VERENIGING VOOR ErLEcTROLOGIE EN RÖNT- 
GENOLOGIE 
Secretary, Dr. J. R. von Ronnen, Violenweg 14, den Haag, 
Netherlands. 
SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a 
joint association called the Northern Association for 
Medical Radiology, meeting every second year in the 
different countries belonging to the Association. 
SocrEbDAD EsPANoLA pe RaproLocíA v ELECTROLOGÍA 
MépiICcas y MEDICINA NUCLEAR 
Secretary, Dr. D. Aureo Gutierrez Churruca, Esparteros, 
No. 9, Madrid, Spain. Meets monthly in Madrid. 
SCHWEIZERISCHE GESELLSCHAFT FUR RADIOLOGIE UND 
NUKLEARMEDIZIN (SociÉTÉ SurssE DE RADIOLOGIE ET 
DE Mépscine Nuc aire) 
Secretary, Dr. Max Hopf, Effngerstrasse 47, Bern, 
Switzerland. 


INDIA 


Inpian RADIOLOGICAL ÁSSOCIATION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, Bombay 1, India. 
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ABSTRACTS OF RADIOLOGICAL 
LITERATURE 


Department Editor: T. Leucutia, M.D., Harper Hospital, Detroit 1, Michigan 


INDEX 
ROENTGEN DIAGNOSIS 


HEAD 


Brannon, E. W.: Congenital malformation of 
the atlanto-axial joint with dislocation..... 
LuccanELLI, S., and De Ferrar, U.: Clinical 
and radiologic study of a case of anomalous 
origin (from the external carotid artery) of 
the left vertebral artery.................- 
Ecker, A., and Pert, T.: Percutaneous injec- 
tion of the thalamus in Parkinsonism; a pre- 
liminary report: relief of bilateral facial grim- 


NECK AND CHEST 


Carucart, R. T., Tugopos, P. A., and FRAI- 
mow, W.: Anthracosilicosis; selected aspects 
related to the evaluation of disability, cavita- 
tion, and the unusual x-ray............... 

MacFapvEN, D. J.: Wegener’s granulomatosis 
with discrete lung lesions and peripheral 
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Me tor, G., and BoLLAERT, A.: An attempt to 
measure pulmonary circulation by angio- 
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STARER, F., and Surron, D.: Aortic occlusion 
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Arcila, R. A., and Gasut, B. M.: Congenital 
dextrocardia; clinical, angiocardiographic, 
and autopsy studies on 50 patients........ 

AncILLA, R. A., and Gasut, B. M.: Congenital 
dextrocardia; clinical, angiocardiographic, 
and autopsy studies on ṣo patients........ 

Lane, E. K., and Sasiston, D. C., Jr.: Coro- 
nary arteriography in the selection of pa- 
tients for SUIGELY ooo epe Ex e de 

RosserTI, M.: Reflux oesophagitis and bleed- 
ing oesophageal varices. ............0005: 


ABDOMEN 


Fournier, M., and Guten, C.: Duodenal stasis. 
CnuocnuoLÁÓC, J.: Modifications in the motor 
activity of the small intestine due to a disturb- 
ance of the flow of bile into the duodenum. 
DrLANNOY, E., and Paris, J.: Concerning a 
new case of isolated schwannoma of the rec- 
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Mosca, L. G. ef al.: Oral cholecystography and 
cholangiography with a new contrast me- 
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Franke, W.: Contribution to the roentgeno- 
logic demonstration of a rare anomaly of the 
bile ducts and the problem of postoperative 
Cholangitis serrare dT e RARE RERRAR PUMA 

Grir, W.: Indication and technique for the 
operative bile duct revision............... 

Arsor, G., and De.aviers, Pu.: Minor cho- 
lestasis and its variants (compensated or 
decompensated minor cholestasis with or 
without satellite hepatitis, minor cirrhoge- 
nous cholestasis, anicteric cholestatic cirrho- 
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GENITOURINARY SYSTEM 


ApaMs, A. W.: The movable kidney syndrome. 
A successful nephropexy: historical survey 
and current assessment..............0005 

Sejur, H. J., and Nicorar, C. H.: The non- 
visualizing kidney: a pathologic study of 83 
nephrectomy specimens.................: 

Tinte, D.: Non-pathological filling defects of 
the renal pelvis and calyces............... 

HgrrzMaN, E. R, and Percik, L.: Radio- 
graphic features of renal infarction; review of 
AE PERTE E EA T 

Orit, L. J.. McKenna, K. P., and NAIRN, 
D. E.: Closed renal injury.......... suse. 

PrarT, W. R.: Bilateral renal artery aneurysm: 
a cause of hypertension.................. 

Borr, V., and Rawrrra, G.: Intravenous 
urography in prostatic hypertrophy. ...... 

WATERHOUSE, K.: Voiding cystourethrog- 
raphy: a simple technique................ 

Feist, J. H., and Lasser, E. C.: Pheochromo- 
cytoma with large cystic calcification and 
associated sphenoid ridge malformation.... 
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Yentis, I.: Radiological aspects of myelomato- 
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Brom.ey, J. F.: Myelomatosis and the radio- 
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RADIOISOTOPES 


GorrscHALK, R. G.: Radioactive sulphur in 
chondrosarcomata; distribution, concentra- 
tion, and effects of S% after intravenous ad- 
ministration to patients with chondrosar- 


MISCELLANEOUS 


Bickgr, W. H., Cuirps, D. S., and PORRETTA, 
C. M.: Postirradiation fractures of the fem- 
oral neck; emphasis on the results of treat- 


HaLreRBACH, H., and Renner, K.: Struma 
maligna a radiation damage? Also case re- 
port contribution to the statistics of struma 
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Heap 


Brannon, EarL W. Congenital malformation 
of the atlanto-axial joint with dislocation. 7. 
Bone & Joint Surg., Dec., 1960, 424, 1377- 
1380. (From: Department of Orthopaedic 
Surgery, United States Air Force Hospital, 
Lackland, San Antonio, Texas.) 


The author discusses the unique anatomy and 
function of the first two cervical segments. The 
causes of dislocation at this level, with emphasis on 
the effects of dysplasia of the dens, are reviewed. In 
a case report he describes the clinical findings and 
treatment. 

The annular atlas, supporting the head and sur- 
rounding the odontoid process, articulates with the 
axis in a manner which permits rotation at the 
atlantoaxial joint. The efficiency of the transverse 
and check ligaments in maintaining stability is de- 
pendent upon the integrity and normal development 
of the osseous elements at this level; because of the 
intimate structural relationship to the spinal cord, 
minor luxations may produce neurologic abnormali- 
ties. 

Dislocation may result: (1) when the anterior or 
posterior arch of the atlas is fractured; (2) with 
fracture of the odontoid process; (3) as a result of 
demineralization of bone with resultant disruption of 
ligamentous attachments, as might be caused by 
infection; and (4) due to congenital absence or hypo- 
plasia of the odontoid process. With hypoplasia the 
defect may be subclinical but the excessive mobility 
which is produced tends to become progressive, with 
weakening of other ligamentous attachments and the 
eventual appearance of neurologic signs. 

When instability is the result of hypoplasia of the 
odontoid process, symptoms may first be noted in the 
third decade. They consist of pain in the neck, 
shoulders and occipital region, which is aggravated 
by lifting, and there may be associated numbness and 
paresthesia of the arms. Physical signs may consist of 
some limitation of neck extension and induction of 
the pain pattern when the neck is flexed. The spinous 
process of the axis is prominent. Deep tendon reflexes 
in all extremities may be hyperactive. 

In the case cited, roentgenograms showed a mal- 
formed and shortened odontoid process with forward 
dislocation of the occiput and atlas; dislocation was 
exaggerated upon flexion. Spine fusion was performed 
from the occiput to the fifth cervical vertebra. At 
operation, partial absence of the laminae, a bifid 
axis and a lack of development of the ligaments over- 
lying the dura were demonstrated. The surgical treat- 
ment was successful.. Fack Reynolds, M.D. 


LvccARELLI, S., and DE Ferrari, U. Studio 
clinico-radiologico di un caso di origine 
anomala (dall'a. carotide esterna) dell'arteria 
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vertebrale sinistra. (Clinical and radiologic 
study of a case of anomalous origin [from the 
external carotid artery] of the left vertebral 
artery.) Radiol. med., Oct., 1960, 46, 963- 
974. (From: Divisione di Neuro-Psicopato- 
logia and Istituto di Radiologia, Ospedale 
Maggiore di Milano, Milano, Italy.) 


The anomaly described is one of origin and of 
course of the left vertebral artery. It was casually 
discovered in an angiographic examination. The 
presence of such a singular vascular malformation 
was not suspected clinically. 

The angiographic examination was carried out as 
follows: The contrast medium was injected into the 
left carotid artery at the level of the common trunk. 
The internal carotid artery was visualized normally. 
and, at the same time, to the authors' surprise, vessels 
of the vertebral basilar system were opacified. 

It was determined surgically and roentgenologi- 
cally that the left external carotid, after having given 
origin to the superior thyroid, lingual and maxillary 
arteries, continued cephalad, assuming the mor- 
phologic and functional characteristics of the verte- 
bral artery and coursing totally outside the canal 
formed by the transverse foramina. 

The authors give an excellent summary of the 
embryology and anatomy of the anomalies of the 
vertebral artery. 

Clinically, their patient, a hypertensive female 
fifty-one years of age, presented the picture attrib- 
uted to softening of the posterior sylvian portion of 
the left cerebral hemisphere.—/n/hony A. Blasi, 
M.D. 


ECKER, ARTHUR, and PERL, THEODORE. Percu- 
taneous injection of the thalamus in Parkin- 
sonism; a preliminary report: relief of bilat- 
eral facial grimaces. 4.M.A4. Arch. Neurol. 
Sept., 1960, 3, 271—278. (From: Departments 
of Surgery [Neurosurgery] and of Radiology, 
State University of New York, Upstate 
Medical Center, Syracuse, N. Y.) 


Injection of the thalamus using the well.known 
cannula and balloon technique results in a mortality 
of 2.4 per cent and an additional complication rate, 
usually hemiplegia, of 3 per cent. With this new 
method, the target in the ventrolateral nucleus of the 
thalamus is determined by measuring from the calci- 
fied pineal body. If it is not calcified, a pneumo- 
encephalogram is required for localization of the 
pineal body, the target is aligned through the center 
of the foramen ovale to the skin, thus indicating the 
point of entry. A 21 gauge guide needle is inserted 
through the skin to the foramen ovale. Then a longer 
26 gauge needle is passed a measured distance 
through the guide needle to the target, after which 
0.2 cc. of 1 per cent procaine or lidocaine is injected 
through the inner needle to determine the clinical 
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effect. Finally, small amounts of absolute alcohol (o.1 
to 0.2 cc.) are injected to obtain a permanent effect. 

The target area is the most anteroinferolateral 
portion of the thalamus. The target lies 16 mm. 
lateral to the midline, and 10 mm. in front of the 
posterior commissure in a horizontal plane 2 mm. 
above that which includes the anterior and posterior 
commissures. There is usually dramatic relief of 
rigidity and/or tremor within seconds. If the symp- 
toms recur after a few minutes, the injection is re- 
peated. When the maximum benefit is obtained, the 
procedure is concluded by withdrawing the needle. 

Seven patients were injected using this method. In 
all cases contralateral rigidity and tremor were 
largely or completely relieved.—Edwin F. Koch, Fr., 
M.D. . 


NECK AND CHEST 


CATHCART, RicHangD T., Tugopos, PETER A., 
and FRAIMOw, WirLiAM. Anthracosilicosis; 
selected aspects related to the evaluation of 
disability, cavitation, and the unusual x-ray. 
A.M.A. Arch. Int. Med., Sept., 1960, r06, 
368—377. (From: Barton Memorial Division, 
Jefferson Medical College Hospital, Philadel- 
phia, Pa.) 


The authors present their findings in regard to 
selected aspects of the pneumoconiosis problem in 
anthracite coal workers based on a ten year study of 
some 1,690 long-term workers. 

They found that the degree of anthracosilicosis 
demonstrated roentgenographically did not neces- 
sarily parallel ventilatory function. Ventilatory 
function and, therefore, the degree of disability ap- 
peared to be much more closely related to the degree 
of concomitant emphysema. 

It is well known that tuberculosis is a not infre- 
quent complication of anthracosilicosis and that it is 
a frequent cause of cavitary disease. None the less, 
cavitary disease without tuberculosis does occur in 
anthracosilicosis and this possibility should be recog- 
nized. Of 182 miners with cavitary disease, in 18 per 
cent it was due not to tuberculosis but to ischemic 
necrosis within conglomerate masses of nodules. 

The authors present cases which illustrate the 
following clinical and roentgen features of ischemic 
necrosis in anthracosilicosis: (1) cavitation in associa- 
tion with areas of conglomerate fibrosis; (2) sudden 
and rapid development of a cavity due to liquefaction 
of a conglomerate area; (3) copious amounts of black 
sputum; (4) an aseptic clinical course unaccompanied 
by chills, fever, or leukocytosis; and (5) the fact that 
this entity does not prognostically influence the 
course of the underlying anthracosilicosis. 

The usual case of anthracosilicosis presents no 
difficulty in diagnosis. There are numerous cases, 
however, where the exposure is real and disability is 
claimed but the roentgen examination does not show 
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the typical silicotic nodules. The roentgen changes 
may be only increased lung markings and linear 
fibrosis, mimicking changes frequently seen in men of 
this age group who have no specific industrial ex- 
posure. In such cases lung biopsy is indicated. This 
procedure has been used in 30 cases and has been 
most helpful in establishing the presence or absence 
of silicosis. In 4 of 19 miners with negative roentgeno- 
grams, silicotic nodules were found. In 5 of 11 miners 
with the “linear fibrosis” pattern, evidence of silico- 
sis was found.—Martin 4. Thomas, Major, USAF 
MC 


MacFapyen, D. J. Wegener’s granulomatosis 
with discrete lung lesions and peripheral 
neuritis. Canad. M.A.J., Oct., 1960, $3, 760- 
764. (From: Department of Medicine, Uni- 
versity Hospital, Saskatoon, Saskatchewan, 
Canada.) 


Wegener’s granulomatosis comes within that 
spectrum of disease states ranging from necrotizing 
and granulomatous processes without vasculitis to 
vasculitis without granulomata. The granulomatous 
processes are represented by such diseases as midline 
lethal granuloma, wherein generalized vascular 
lesions are usually absent. The group of vasculitis 
processes without granulomata includes hypersensi- 
tivity angiitis. 

Within these two extremes lies Wegener’s granulo- 
matosis, along with other mixed forms such as al- 
lergic angiitis with granulomatosis. Wegener’s granu- 
lomatosis is distinguished from other members of this 
group by the predominance of respiratory symptoms 
and lesions. 

The author presents an interesting case of Wege- 
ners granulomatosis. This case featured well- 
circumscribed granulomata which were similar 
roentgenographically to metastatic lesions. (One 
series of such cases demonstrated dense, circular or 
oval opacities in the lungs in slightly more than 50 
per cent of the patients.) The case presented also 
showed a predominance of vasculitis symptoms but a 
paucity of respiratory symptoms. The peripheral 
neuritis which was present closely resembled that 
found in cases of periarteritis nodosa.—Charles H. 
Helmen, M.D. 


Me tot, G., and BoLLAERT, A. Tentative de 
mesure de la circulation pulmonaire par 
l'angiopneumographie. (An attempt to meas- 
ure pulmonary circulation by angiopneumog- 
raphy.) F. belge de radiol., May, 1960, 43, 
445—478. (From: Service de Radiodiagnostic 
de l'Hópital universitaire Saint-Pierre, Brux- 
elles, Belgium.) 

In order to understand the pulmonary circulatory 


function, it is necessary to study the extent of the 
pulmonary vascular bed, the caliber of the pulmo- 
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nary vessels and the rate of intrapulmonary circula- 
tion. This report is based on angiopneumographies 
safely performed on 450 patients with various pulmo- 
nary diseases. The results were supported by bronch- 
ospirometric findings in most cases. 

Studies of the caliber of the vessels established the 
following normal values, which are comparable to 
those reported by Dotter and Steinberg: pulmonary 
artery, 32 mm.; left branch, 20 mm.; right branch, 22 
mm.; lobar artery, 12 mm.; segmental artery, 7.5 
mm.; subsegmental artery, 6 mm.; peripheral, 1—2 
mm.; pulmonary veins, 12 mm. 

Circulation. time, as determined by the time 
needed for opacification of the pulmonary artery and 
its corresponding vein, is 2-3 seconds. The duration 
of the arterial, capillary and venous phases of opacifi- 
cation is 3 seconds with a maximum of 41 seconds. 

The authors report in detail 7 cases illustrating 
striking pathologic findings. Case 1: long-standing 
tuberculosis of the right upper lobe with accompany- 
ing collapse, hydrothorax, and retraction of the heart 
and mediastinum to the left. Angiopneumography 
revealed: markedly increased vascularity of the right 
lung with some increase in caliber, despite retraction 
of the pulmonary artery to the left. There was non- 
vascularization of the left lung. Case 11: a history of 
left pneumonectomy for bronchogenic carcinoma. 
Angiopneumography demonstrated marked hyper- 
vascularization of the right lung. Case 11: thoraco- 
plasty with resection of the six left upper ribs and 
accompanying lung collapse. Angiopneumography 
revealed decreased vascularity of the left lung with 
well-developed right pulmonary vascularization. 
Case 1v: left hilar carcinoma and left upper lobe 
atelectasis. Angiopneumography showed decreased 
aeration and decreased vascularization of the left 
lung but normal vascularization of the right lung. 
Case v: a history of left hydropneumothorax with 
almost complete collapse of the left lung and marked 
residual pleural thickening and retraction of the 
heart and mediastinum to the left. Angiopneu- 
mography visualized markedly decreased vascularity 
of the left.lung and normal vascularity in the right 
lung. Case v1: carcinoma of the right main bronchus, 
collapse of the right lung, and retraction of the heart 
and mediastinum to the right. There was no ventila- 
tion of the right lung and markedly decreased vascu- 
larity was demonstrated by angiopneumography; the 
vascular bed on the left side was normal. Case vit: 
generalized pulmonary emphysema of long standing. 
Angiopneumography revealed markedly decreased 
vascularity of the pulmonary bed with decreased 
caliber of the vessels; however, there was dilatation 
of the proximal or larger vessels, bilaterally. 

The authors find that in significant unilateral 
lesions (tuberculosis, cancer, pyosclerosis) there is a 
progressive decrease in the caliber of the arteries and 
veins on the affected side, whereas on the healthy or 
contralateral side the vessels are larger than normal. 
In pulmonary emphysema, however, the appearance 
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is quite striking in that the larger (proximal) vessels 
are abnormally dilated, while the peripheral vessels 
are decreased both in number and caliber. 

Bronchospirometric studies confirm the fact that 
oxygen consumption in the lung is increased with 
increased vascularity and decreased with decreased 
vascularity, with an accompanying decrease in the 
caliber of the vessels and the rate of flow. Thus, with 
pneumography it is possible to determine the func- 
tional capacity of a diseased lung and the extent to 
which the normal lung is able to compensate. This 
information is particularly useful when surgical 
intervention is being considered. illiam H. 
Shehadi, M.D. 


STARER, F., and Surron, Davip. Aortic occlu- 
sion (Leriche’s syndrome) in mitral stenosis; 
report of six cases. Brit. M. F., Aug., 1960, 2, 
644—647. (From: Radiological Department, 
St. Mary's Hospital, London, England.) 


Peripheral emboli are a frequent hazard to the 
patient with mitral stenosis and auricular fibrillation. 
The insidious onset of aortic thrombosis in patients 
with mitral stenosis has not been previously de- 
scribed. The authors report 6 cases of gradual aortic 
occlusion in patients with mitral stenosis and auricu- 
lar fibrillation. In fact, 10 per cent of their cases with 
aortic thrombosis occurred in patients with mitral 
stenosis. In all of the authors’ cases, repeated periph- 
eral emboli preceded aortic thrombosis. 

Two theories of the pathogenesis of aortic throm- 
bosis in this group of patients are given. The first is 
that an extensive thrombosis involving the aorta was 
built up by the accumulation of repeated small 
emboli, most of which were too small to produce 
major symptoms by themselves. The second possi- 
bility is that there was progressive clotting in the 
vessel proximal to the peripheral embolic occlusion. 
On present evidence it is not possible to be certain 
which of the views discussed is correct.—Eugene C. 


Klatte, M.D. 


AnciLLA, Rene A., and Gasur, BENJAMIN M. 
Congenital dextrocardia; clinical, angiocardi- 
ographic, and autopsy studies on 50 patients. 
jJ. Pediat., Jan., 1961, 58, 39-58. (From: 
The Pediatric Cardiophysiology Department, 
Cook County Children's Hospital and Hek- 
toen Institute for Medical Research, Chicago, 
Ill.) 


Dextrocardia is associated sufficiently often with 
cardiac anomalies amenable to palliative or correc- 
tive surgery to inspire more than academic interest in 
the subject. The cases previously described as dextro- 
cardia without situs inversus, and now classified as 
dextroversion complex or mixed dextrocardia, are 
almost always accompanied by severe congenital 
malformation of the heart. Dextrocardia secondary 
to anomalies of the lungs, diaphragm or chest (ex- 
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trinsic dextrocardia) usually has no associated 
cardiac abnormality. 

Data on 55 cases of congenital dextrocardia were 
reviewed. Five were excluded because of incomplete 
records. (Cases of extrinsic dextrocardia were not 
considered.) There were 26 males and 24 females, and 
the ages ranged from birth to twelve years with 1 
exception. Each of these patients was followed to 
surgery and, in 40 per cent, to autopsy. 

The degree of dextrocardia was determined by the 
angle formed by the longitudinal axis of the heart 
with the midsagittal axis of the chest in the horizon- 
tal plane. This is normally 40? to the left. An angle of 
30 to 40? to the right was considered to be complete 
dextrocardia and from o to 20°, incomplete. This 
reflects the degree of pivotal rotation of the heart 
along the horizontal plane in the extrinsic group, and 
the degree of cardiac heterotaxy in the intrinsic 
group. 

The cases were classified into five categories: 

Type 1. Mirror-Image Dextrocardia (anatomic 
inversion of the chambers). Six of the 11 cases in this 
group had associated cardiac anomalies. This is at 
variance with other reported series, the majority of 
which record normal cardiac findings in this type of 
dextrocardia. The discrepancy is probably due to a 
combination of incorrect classification (several cases 
reported are clearly incomplete dextroversion or 
mesoversion) and differences in the age groups 
studied (those with serious cardiac anomalies die in 
infancy). 

Type 1H. Dextroversion Complex (complete and 
incomplete mesoversion). Fourteen of the 15 cases in 
this group had associated cardiac anomalies. In com- 
plete dextroversion the auricles and ventricles, and 
with them the greater vessels, are reversed in position 
in the sagittal plane as if the heart had undergone 9o? 
pivotal rotation about a posteriorly placed vertical 
axis. Mesoversion is similar but with less than 9o? 
rotation so that the heart appears narrower than 
normal in the posteroanterior view and the relative 
position of the chambers is the same as ordinarily 
seen in a left anterior oblique view. 

Type Ut, Mixed Dextrocardia. Either the atria 
alone may be transposed, or the ventricles alone, 
with or without transposition of the great vessels. 
The identification of either atrium by contrast 
roentgenography alone is not possible but, when a 
superior vena cava enters a venous atrium on the left 
side, atrial inversion is probably present. If there is 
no associated situs inversus, mixed dextrocardia 
should be suspected. The 4 cases of this type all had 
associated anomalies. 

Type 1V. Congenital Dextroposition. The position 
is the same as that which the heart would assume if it 
were shifted en masse to the right. Two of the 3 cases 
of this type had associated cardiac anomalies. 

Type Y. Extrinsic Dextrocardia. Only 4 of 17 cases 
showed associated anomalies.—Lois Cowan Collins, 
M.D. 
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ARCILLA, RENE A., and Gasur, Benjamin M. 
Congenital dextrocardia; clinical, angio- 
éardiographic, and autopsy studies on 5o 
patients. 7. Pediat., Feb., 1961, 58, 251—262. 
(Address: Pediatric Cardiology, Cook County 
Children's Hospital, Chicago, Ill.) 


The electrocardiographic studies in the $0 cases of 
congenital dextrocardia reported in the article ab- 
stracted immediately above are described for each of 
the five types of dextrocardia into which these cases 
were classified. No typical electrocardiographic 
findings were encountered in Type 1v and the findings 
in these cases were normal. In the other cases the 
variations could be explained in most instances by 
the abnormal position and location of the cardiac 
chambers. 

The roentgenologic findings in Types 1, 1, and m1 
are similar in most respects, consisting of an elevated 
left diaphragm and identical cardiac configurations in 
the posteroanterior and oblique views which are the 
reverse of normal. 

A right aortic arch is common in Type 1 and situs 
inversus always accompanies this type. In Type tv 
dextrocardia, the heart shadow is medially located in 
the frontal view and assumes normal configuration in 
the oblique views.—Lois Cowan Collins, M.D. 


Lane, Ericu K., and Sapisron, Davin C., Jr. 
Coronary arteriography in the selection of 
patients for surgery. Radiology, Jan., 1961, 
76, 32-38. (Address: The Johns Hopkins 
Hospital, Baltimore 5, Md.) 

Coronary arteriography is primarily employed to 
determine the site and extent of arterial occlusion in 
the selection of patients for coronary endarterec- 
tomy. A series of 63 examinations has been evalu- 
ated. A so-called flushing technique was used in 40 
examinations with satisfactory results in 32. Exami- 
nations utilizing the Seldinger technique (10 cases) 
and flushing with acetylcholine-induced arrest (5 
cases) were unsatisfactory for the most part. In 8 
cases, and particularly in the cinefluorographic 
examinations, direct injection into the ostium of the 
coronary artery has been performed with satisfac- 
tory results in all instances. 

In the recent past, combined examinations using 
cinefluorographic techniques and the Schónander 
film changer have been performed in which the 
coronary ostium was first selectively engaged and 
injected for cinefluorography, and then the catheter 
tip was placed in the coronary cusp and the patient 
moved to the Schónander film changer for a second 
injection of contrast material and examination. Com- 
parison of the examinations done by these two meth- 
ods strongly supports the opinion that both cine- 
fluorography and large detail film are necessary for 
the correct diagnosis. Electrocardiographic monitor- 
ing during the entire procedure is regarded as 
imperative. 
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Of the 41 patients examined by coronary arteriog- 
raphy in this series, localized lesions (amenable to 
endarterectomy) were present in 9, multiple lesions 
and peripheral lesions (generally unsuitable for 
endarterectomy) in 26, and a normal coronary artery 
in 6. Of the 6 patients operated upon (including an 
endarterectomy with removal of the obstruction), 5 
showed good postoperative results and 1 died in the 
immediate postoperative period. The finding of 
normal coronary arteriograms in 6 patients with 
equivocal electrocardiographic tracing and negative 
Master's exercise test ruled out organic heart disease, 
thus helping to eliminate from surgical consideration 
a group of normal individuals who presented a clini- 
cal history of angina pectoris.— alter H. Jarvis, Fr., 
M.D 


Rossetti, M. Reflux oesophagitis and bleeding 
oesophageal varices. German Med. Monthly, 
Jan., 1961, 6, 1-3. (From: Department of 
Surgery, University of Basle, Basle, Switzer- 
land.) 


The simultaneous occurrence of esophageal varices 
and insufficiency of the cardia with gastroesophageal 
reflux is reported in 3 cases. Reflux esophagitis may 
cause or favor hemorrhage from the varices. 

In Case 1 there were “idiopathic” varices and slid- 
ing hernia; in Case m "idiopathic" varices were 
associated with malformation of the cardia and 
gastric fundus; and in Case nı varices secondary to 
portal vein thrombosis were combined with malfor- 
mation of the cardia and fundus. 

In each case hemorrhage from the varices occurred. 
In the first case transabdominal plication of the 
gastric fundus and under running of the venous 
plexus stopped the bleeding. Ín the other 2 cases it 
was necessary to perform an esophagogastrectomy.— 
Tames F. MeCort, M.D. 


ÁBDOMEN 


Fournier, M., and Guren, CLAUDE. Les 
stases duodénales. (Duodenal stasis.) 7. 4e 
radiol., d'électrol et de méd. nucléaire, Dec., 
1960, 47, 757—768. (From: Service central de 
Radiologie de l'Hópital de la Conception, 
Marseille, France.) 


Duodenal stasis is more likely to occur in tall, 
slender, hyposthenic individuals. It appears usually 
between the duodenal cap and the knee of the duo- 
denum. Concomitant findings are slight dilatation, 
alteration of the mucosal pattern, changes in contour 
and dyskinesia. The patient usually complains of a 
sensation of “weight” or heaviness and the feeling 
that the noon meal is still in the stomach long after 
he has eaten. This sensation disappears with bor- 
borygmus as the patient maneuvers into a position he 
knows will give him relief. 

The roentgen signs are: (1) modification of the 
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caliber of the duodenum, (the most revealing sign— 
in 1 extreme case the caliber was 9 cm.), with varying 
degrees of dilatation; and (2) modification of the 
mucosal pattern with flattening of the folds or almost 
total effacement; sometimes the folds present a 
polyhedral pattern. 

The cause of stasis may be functional, organofunc- 
tional, organic or idiopathic. Functional causes may 
be disturbances of innervation or of muscular tonic- 
ity. The use of certain drugs is associated with 
disturbances of motor function; morphine causes 
gastric hyperperistalsis and duodenal stasis, while 
atropine relieves pyloric spasm and causes dilatation 
of the duodenum. Endocrine disturbances, particu- 
larly hypothyroidism, may be associated with stasis, 
which regresses under treatment. Vagotonia as a 
result of the Dragstedt operation may be a significant 
factor. Avitaminosis and acid-alkali imbalance are 
also mentioned as causes. 

Organofunctional stasis may occur after gastrec- 
tomy or gastroenterostomy, and it may accompany 
gastric or duodenal ulcers, duodenal diverticulosis, 
and other abdominal diseases such as cholecystitis 
and pancreatitis. Organic stasis may occur with com- 
plete or partial duodenal obstruction. It may result 
from incomplete obstruction due to congenital atresia 
or an annular pancreas caused by ectopic pancreatic 
tissue. Stasis also occurs in a so-called mobile duo- 
denum, or from extensive pressure by mesenteric 
vessels, neighboring organs (pancreas, kidney, biliary 
tract, colon, stomach), retroperitoneal neoplastic 
masses as well as intrinsic lesions of the descending 
duodenum (carcinoma, especially of the region of the 
ampulla, benign tumors) and foreign bodies. 

Essential or idiopathic stasis with no demonstrable 
cause is a diagnosis that can only be made after 
ruling out all other causes.—W illiam H. Shehadi, 
M.D. 


CHocHoLÁČ, Joseru. (Prague, Czechoslovakia.) 
Les modifications de l'activité motrice de 
l'intestin grêle dues à une perturbation de 
l'aflux de la bile dans le duodénum. (Modifi- 
cations in the motor activity of the small 
intestine due to a disturbance of the flow of 
bile into the duodenum.) 7. de radiol., d'élec- 
trol. et de méd. nucléaire, Dec., 1960, 47, 769— 


778. 


Disturbances in the flow of bile into the small 
intestine may result from: (1) deficiency in the excre- 
tory function of the liver due to hepatic cellular 
degeneration (hepatitis, cirrhosis, ascending cholan- 
gitis, malignant disease) or to cholestasis, either 
primary or secondary to extrahepatic obstruction; 
and (2) obstruction of flow through the biliary ducts 
by calculi, inflammatory diseases of the biliary tract, 
and tumors of the biliary tract or of adjacent organs, 
especially the pancreas. 

The author mentions the conflicting opinions 
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expressed in the literature on the effect of bile on 
intestinal motility. He also refers to the work of in- 
vestigators who have demonstrated experimentally 
that insufficiency of bile in the digestive tract causes 
slow emptying of the stomach and slow transit 
through the intestines. 

The author has studied the roentgen appearance of 
the small intestine in 132 patients with biliary tract 
disease. When an organic lesion of the stomach or 
duodenum was suspected, a duodenal intubation was 
performed to assure the passage of barium into the 
small intestine. In 72 per cent of these patients, the 
changes in the small intestine were: a decrease or lack 
of tonus, especially in the jejunum; dilatation of the 
lumen; continuity of the barium column; and sup- 
pression of peristaltic activity at the level of the in- 
volved segments. There was atony and over-all 
delayed transit through the small intestine. 

After administering a barium meal to patients who 
presented the above findings, the author introduced 
15 to 20 cc. of bile (8-10 per cent fel tauri) via a 
duodenal catheter. Within fifteen minutes, there 
was peristaltic activity and increased tonus of the 
intestines, with rapid progress of the intestinal con- 
tents.—William H. Shehadi, M.D. 


DrerANNoy, E., and Paris, J. A propos d'un cas 
nouveau de schwannome isolé du rectum. 
(Concerning a new case of isolated schwan- 
noma of the rectum.) Presse méd., May 25, 
1960, 68, 1021-1022. (From: Clinique Chirur- 
gicale des Adultes, Hópital Régional Cité 
Hospitaliére, Bloc Est, Lille, France.) 


A sixty-eight year old patient, who had had consti- 
pation, rectal tenesmus and frequent mucous dis- 
charge over a two year period, suddenly experienced 
acute abdominal pain. At rectal examination, a 
tender, firm mass was found in the sacral concavity 
and bulging into the posterior wall of the rectum. At 
rectoscopy the mucosa was smooth and bright red in 
color, without ulceration or bleeding. 

The clinical diagnosis was retrorectal abscess, since 
there was a concomitant hyperthermia which re- 
sponded to antibiotic therapy. A similar attack of 
pain and fever occurred eleven months later and was 
followed by several recurrences. 

By retroanal incision and resection of part of the 
sacrum, a tumor was removed from the rectal wall. It 
was easily freed from the mucosa and macroscopi- 
cally resembled a fibrosarcoma. 

Histologic examination demonstrated typical 
aspects of neurinoma with some cellular and nuclear 
atypical findings which indicated some possibility of 
malignant degeneration. No recurrence was present 
when the patient died fourteen months later from 
myocardial infarct. 

This is the thirteenth such case recorded in the 
medical literature.—Guy 7fibot, M.D. 
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Mosca, Linio G., de Dr Rienzo, NELIDA 
VANETTA, Scavino, Giovanni M., and 
Cropp, CanLos J. (Cordóba, Argentina.) La 
colecisto y la colangiografía por via oral con 
un nuevo medio de contraste. (Oral cholecys- 
tography and cholangiography with a new 
contrast medium.) Radiologia, Panamá, Dec., 
1960, ZZ, 7—20. 


A series of 100 cases was examined using a new 
contrast medium, acid beta-(3-dimethylamino-meth- 
ylamino 2,4,6-triiodo phenyl)-propionate. It has an 
iodine content of 63.7 per cent. In most cases, six 
capsules of 500 mg. each were administered sixty 
minutes before roentgenography was done, at which 
time the gallbladder usually was opacified. For 
cholecysto-cholangiography, six capsules were ad- 
ministered twelve hours before the examination. If 
visualization was not obtained at this time, an addi- 
tional six capsules were administered and the patient 
was re-examined in three hours. Occasionally, it was 
necessary to make additional roentgenograms at four 
and five hours after the administration of the last 
dose. 

For cholangiography in cholecystectomized pa- 
tients, six capsules were given the evening before and 
twelve capsules three hours before the examination. 
If the common duct was not visualized, additional 
roentgenograms were made five hours after the last 
dose had been given. 

Positive cholecystograms were obtained in 69 per 
cent of the cases examined. In 66 per cent of the 
patients with positive gallbladders, cholangiograms 
were obtained. Of the cholecystectomized patients, 
42 per cent also showed positive cholangiograms. Of 
21 cases with nonvisualized gallbladders when they 
were examined with ordinary triiodized contrast 
medium, 24 per cent were positive when the new 
medium was used. 

The advantages of this new contrast medium in- 
clude perfect tolerance, no residual intestinal opaci- 
ties, an increased percentage of visualized gallblad- 
ders and successful cholangiography even in chole- 
cystectomized  patients.—Murray M. Friedman, 
M.D. 


FRANKE, W. Beitrag zur róntgenologischen 
Darstellung einer seltenen Anomalie der 
Gallenwege und zum Problem der postopera- 
tiven Cholangitis. (Contribution to the 
roentgenologic demonstration of a rare 
anomaly of the bile ducts and the problem of 
postoperative cholangitis.) Chirurg, Jan., 
1961, 32, 14-19. (From: Medizinische Klinik 
des St. Johannes-Hospital, Dortmund, Ger- 
many.) 

A rare anomaly of the bile ducts is described. A 
secondary branch (ventral) of the right hepatic duct 
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communicated directly with the common duct, and 
the cystic duct connected with this abnormal branch. 
It was possible to demonstrate this anomaly because 
of a fistula between the pylorus and gallbladder due 
to a gallstone perforation with a marked stenosis of 
the distal end of the common duct. It is believed that 
this is the first case in which the anomaly has been 
demonstrated in a living patient. 

The author does not share the optimism of some 
surgeons as to the long-term results of a choledocho- 
duodenostomy. Jt seems almost unavoidable that 
there will be considerable reflux and stasis of duo- 
denal secretion into the biliary ducts, which ulti- 
mately will lead to cholangitis. Careful roentgen 
examinations after choledochoduodenostomy would 
probably show abnormal biliary ducts more often 
than is now suspected.—H ans W. Hefke, M.D. 


GniLL, W. Indikation und Technik der intra- 
operativen Gallengangsrevision. (Indication 
and technique for the operative bile duct 
revision.) Chirurg, Jan., 1961, 32, 1-9. (From: 
Chirurgische Universitatsklinik, München, 
Germany.) 


The postcholecystectomy syndrome is present in 
10-30 per cent of patients, depending on the evalua- 
tion of symptoms. The reason is either an erroneous 
diagnosis or incorrect evaluation of operative find- 
ings or technique. 

Prevention of recurrent symptoms depends mainly 
on finding all the stones which may be present in the 
bile ducts or on recognizing an existing stenosis of the 
papilla. Stones in the ducts are palpable only in 
about one-half of the cases. Stenosis of the papilla 
cannot be palpated. Probing of the ducts fails, in 
two-thirds of the cases, to demonstrate stones which 
are present. 

Operative manometry with cholangiography has 
proved to be the most reliable and least traumatic 
method for accurately evaluating the condition. The 
contrast material is used as the manometric fluid; 
usually three cholangiograms are made, although 
occasionally a series of them is necessary. In order to 
avoid changes in the muscle tonus in the biliary 
ducts, morphine and its derivatives are not used as 
preoperative medication. 

Clinical examples of the method are given with 
operative cholangiograms. Over-filling of the ducts 
with contrast material may prevent demonstration 
of small stones. Air bubbles in the ducts can usually 
be recognized, but may be mistaken for stones. An 
erroneous diagnosis can be expected in about 10 per 
cent of the cases. 

Mention is made of papillary stenosis and its 
diagnosis during operation. Obstruction and de- 
formity of the duct by intrinsic and extrinsic tumors 
are also discussed. 

There is practically no contraindication to this 
method for evaluation of the bile duct.—Hans W. 
Hefke, M.D. 


Abstracts of Radiological Literature 


| Juv, 1961 


ALBOT, G., and Dzravienz, Pu. La cholostase 
mineure et ses variétés (cholostase mineure 
compensée ou décompensée avec ou sans 
hépatite satellite, cholostase mineure cirrho- 
gène, cirrhose cholostatique anictérique). 
(Minor cholestasis and its variants [compen- 
sated or decompensated minor cholestasis 
with or without satellite hepatitis, minor 
cirrhogenous cholestasis, anicteric cholestatic 
cirrhosis].) Semaine hóp. Paris, Dec. 20, 196c, 
58, 3209-3229. 

Recent knowledge of anicteric cholestatic cirrhosis 
has stimulated the authors to seek the means of 
making an early diagnosis of minor cholestasis. They 
believe that the findings from the various diagnostic 
methods should be considered together. 

The earliest, most reliable and most constant signs 
of minor biliary stasis are histologic (portal sclerosis 
and Hering's neo-canals). Biologic findings are less 
constant (hypercholesterolemia, alkaline hyperphos- 
phatasemia, anomalies of the bromsulphalein test). 
These latter are often slight but their relative in- 
crease, considered in conjunction with the clinical 
course, sometimes gives them a particular diagnostic 
significance. 

'The signs of diffuse satellite hepatitis (parenchy- 
matous, mesenchymal or cirrhogenous) may be 
associated with the preceding signs and include the 
crossing-through tests or flocculation tests, general- 
ized cell clarification or histologic signs of the cir- 
rhogenous process. 

All the signs are dependent on the relative obstruc- 
tion; removal of the obstruction brings about their 
progressive disappearance, whether they be of 
histologic or biologic origin. On the basis of their 
interrelationship, it is possible to differentiate be- 
tween compensated or decompensated minor choles- 
tases, occurring singly or in association with a 
satellite hepatitis.—Gzy Albot, M.D. 


GENITOURINARY SYSTEM 


Apams, A. Witrrip. (Bristol, England.) The 
movable kidney syndrome. A successful 
nephropexy: historical survey and current 
assessment. Brit. F. Surg. Nov., 1960, 48, 
3197323. 

“The dropped kidney” and its significance remains 
a matter of debate. Nephroptosis, per se, need not 
connote disease. It is asymptomatic in the majority 
of cases, but the so-called “movable kidney” may be 
associated with aching pain in the flank, dysuria and 
colicky abdominal distress. 

The factors responsible for the syndrome are those 
related to the position of the kidney, the nature of its 
supporting investments and the amount of torsion or 
stress on the renal pedicle. Neurovascular elements in 
the pedicle may undergo stretching with resultant 
pain. Partial and intermittent ureteral occlusion, 
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which may occur, would tend to induce pyelectasis. 

'The author reviews the historic background of the 
"movable kidney" citing the lectures of Baillie in 
1785 and Dietl’s description in 1864 of catastrophic 
renal pain. Nephropexy enjoyed a vogue in the early 
twentieth century but by the 1930’s the plea for 
conservatism and more careful patient selection was 
heard. More recently, investigators have sought 
objective evidence of the significance of stasis and the 
etiology of the pain. 

Diagnosis remains difficult. Urography rarely 
shows pyelectasis even in the symptomatic patient, 
and then it is minimal. Some authorities allude to the 
value of the discovery of delayed excretion and they 
equate this sign with stasis and, therefore, infection. 
Functional impairment will be elucidated by advanc- 
ing cineroentgenography and perfemoral aortog- 
raphy will be helpful in ruling out other causes of 
nephropathy. 

Treatment today, even in cases of the true syn- 
drome, is for the vast majority conservative with a 
supporting belt and rest being prescribed. Surgery is 
beneficial in carefully selected cases. The author 
endorses this approach and submits a case report 
describing a surgical success.— Jack Reynolds, M.D. 


Spjut, Haran J., and Nicorar, Cares H. 
The nonvisualizing kidney: a pathologic 
study of 83 nephrectomy specimens. 7. Urol., 
Jan., 1961, 85, 115-118. (Address: Surgical 
Pathology, Barnes Hospital, St. Louis 10, 
Mo.) 


A nonvisualized kidney, according to the arbitrary 
classification, for the purposes of this paper is defined 
as one in which there is no visualization of the radio- 
paque material in the excretory passages of the 
kidney on roentgenograms made over a period of 
time up to eight hours. If intravenous urography is 
not done, the kidney which does not excrete indigo 
carmine over a period of twenty minutes during 
cystoscopic examination 1s considered as being non- 
visualized. This term is not interchangeable with 
nonfunctioning, although, for the purposes of com- 
parison with subsequent pathologic findings, it has 
been used as such in this discussion. 

The authors reviewed the roentgenograms of 255 
patients who had had unilateral nephrectomy over a 
five year period and they studied all the histologic 
reports and sections from 83 nonvisualized kidneys. 
A minimum of three histologic sections and the gross 
description of the removed kidney were used as a 
crude estimate of potential renal function. 

Pyelonephritis was found in 54 of the 83 cases of 
nonvisualized kidney; 7 instances of renal carcinoma 
were found; and, in the remaining 22, the lesions 
included dysplasia, renal artery aneurysm, infarc- 
tion, arteriolonephrosclerosis, tuberculosis, trauma, 
and cysts. 

Of 13 children under the age of fifteen years, 4 
showed pyelonephritis, 5 had evidence of renal 
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dysplasia, and 1 each evidence of Wilms' tumor, 
granulomatous disease, trauma, or infarction. 

Of the 83 nonvisualizing kidneys, 62 had evidence 
of obstruction of various degrees, 26 contained renal 
stones, and 22 others were associated with obstruc- 
tions such as those caused by carcinoma of the blad- 
der, carcinoma of the cervix, and inflammatory or 
postoperative stenosis of the ureter. 

In the group of adults, there were 5 instances 
where, from the study of the histologic and gross 
alterations of the removed kidney, the authors 
estimated there should be 75 per cent or more func- 
tional parenchyma. Twelve kidneys were estimated 
to have at least 50 per cent functional parenchyma 
and the remaining 66 kidneys had less than 25 per 
cent functional parenchyma. These estimates are 
admittedly crude but are correlated with the weight 
of the kidney and the appearance of the histologic 
sections. 

It is noted that obstruction is an important basic 
factor in the pathogenesis of a nonvisualizing kidney. 
In those instances where the kidney is seen to be 
normal in size at the roentgen examination but fails 
to function, the authors suggest that one might 
evaluate the pyelogram as indicating that the kidney 
has a moderate amount of functional parenchyma. 

It is significant that, although 20 per cent of the 83 
nonvisualized kidneys did have an abundant amount 
of normal appearing renal parenchyma, most of these 
had an obstruction to account for the nonvisualiza- 
tion and no entirely normal kidney was found among 
the entire group of nonvisualized kidneys.— George 
JF. Chamberlin, M.D. 


Tirte, D. Non-pathological filling defects of the 
renal pelvis and calyces. German Med. 
Monthly, Jan., 1961, 6, 12-13. (From: Central 
Radiological Institute and the Radiotherapy 
Department, Municipal Hospital, Berlin- 
Buch, Germany.) 


Three cases of filling defects found in the renal 
pelvis and calyces are reported. Combined renal 
percutaneous arteriography and intravenous urog- 
raphy demonstrated that these defects were due to 
overlying (but not aberrant) renal arterial branches. 
—-Fames F. McCort, M.D. 


Heirzman, E. RoBERT, and Percnix, Law- 
RENCE. Radiographic features of renal infarc- 
tion; review of 13 cases. Radiology, Jan., 1961, 
70, 39-46. (Address: E. R. Heitzman, 820 S. 
Crouse Avenue, Syracuse 10, N. Y.) 


Thirteen cases of renal infarction are presented by 
the authors who feel that this infrequently diagnosed 
condition has definite roentgen features which should 
lead to its more frequent recognition. Renal artery 
occlusion is usually the result of thrombosis, trauma, 
or embolism. Embolism is the most common cause 
and the usual history is that of abrupt onset of flank 
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pain in a patient with cardiac or vascular disease. 
Albuminuria is almost always present and hematuria 
is fairly common. Acute venous infarction often oc- 
curs in septic states and is accompanied by marked 
toxicity and almost always by hematuria. 

The chief roentgen manifestation of acute renal 
artery occlusion 1s a nonfunctioning kidney of normal 
size in conjunction with a normal retrograde pyelo- 
gram. Segmental infarction may result in complete 
nonvisualization, although small infarcts may pro- 
duce no abnormality or only local failure of calyceal 
filling. Aortography may then establish the diagnosis. 
Acute venous infarction also produces nonvisualiza- 
tion with enlargement of the involved kidney as a 
rule. An old total renal infarction is characterized by 
nonvisualization at intravenous pyelography, normal 
retrograde pyelograms except for diminished calyceal 
size, and small kidney contour. 

The authors describe how this condition may be 
differentiated from other lesions presenting unilateral 
small kidneys. Recovery following sterile infarction 
secondary to arterial occlusion is the rule, although 
the affected kidney atrophies and diminishes in size. 
Acute venous renal infarction usually results in death 
unless surgical measures are instituted.— foAn S, 
Alexander, M.D. 


Orr, L. J., McKenna, K. P., and Narrn, D. E. 
Closed renal injury. Brit. F. Surg. Nov., 
1960, 48, 240-247. (From: University De- 
partment of Surgery, Queen Elizabeth Hos- 
pital, Woodville, South Australia.) 


Two divergent opinions are expressed in the surgi- 
cal literature concerning the management of renal 
trauma. The viewpoints of the conservatives and the 
interventionists are described, along with the belief of 
the latter that early evaluation by retrograde urog- 
raphy and prompt treatment by nephrectomy result 
in decreased morbidity and fewer late sequelae. 

The authors, of conservative persuasion, review 
the diagnosis, management and course of 77 cases of 
closed renal injury in order to determine the fre- 
quency of early and late complications. Those con- 
servatively managed patients whose clinical or 
pyelographic findings during the acute course could 
have prompted surgical intervention were closely 
studied. An estimate of the value of conservatism in 
the diagnostic method employed was also made. For 
the most part, diagnosis was based upon clinical 
findings related to the site, amount and duration of 
blood loss. Treatment was generally conducted with- 
out knowledge of the morphology of the lesion. 
Intravenous pyelography was done on.only 24 pa- 
tients and then just prior to their discharge. Retro- 
grade studies were employed only in 3 cases. In 5 
cases which were selected for surgery because of signs 
of intraperitoneal rupture or recurrent bleeding with 
persistent nonfunction, pyelography was employed 
in follow-up studies. 

Seventy-two patients were treated without sur- 
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gery. There were no deaths or serious morbidity 
during their hospital stay. Five were explored and 
three nephrectomies were performed. Of 34 patients 
available for follow-up studies, only 1 was unwell. All 
had good renal function but 5 showed abnormalities 
on the pyelograms. One patient developed hyper- 
tension after the injury. 

The authors feel that their findings support con- 
servative management of renal trauma. Concerning 
the use of diagnostic procedures, they suggest that 
intravenous pyelography will give satisfactory in- 
formation in the majority of cases when it is neces- 
sary to assess morphologic damage and, in addition, 
will demonstrate the presence and function of the 
opposite kidney. Routine retrograde urography 
might, in itself, increase the complications and it is 
believed to be undesirable in the majority of patients. 
—~Fack Reynolds, M.D. 


Prarr, Witiiam R. Bilateral renal artery 
aneurysm: a cause of hypertension. F. Urol., 
Jan., 1961, 85, 24-30. (From: The Washing- 
ton University School of Medicine, Depart- 
ment of Pathology and Missouri Baptist 
Hospital, Department of Pathology, St. 
Louis, Mo.) 


In this article, the author presents a single case 
report of bilateral renal artery aneurysm in a twenty- 
two year old male patient with hypertension. Intra- 
venous urograms showed that there were punctate 
calcifications in the region of the lower pole of the 
rght kidney and the middle of the left kidney. The 
calyceal system was poorly defined; the renal paren- 
chymal shadows were normal in size; and some of the 
minor calyces were moderately dilated, particularly 
in the region of the calculi. The roentgen examination 
of the chest showed some evidence of enlargement of 
the left heart compatible with the hypertension. 

The past history of this patient indicated evidence 
of certain neurologic disturbances which suggested at 
least the possibility that he may have had an aneu- 
rysm of a cerebral vessel. 

During his hospital stay, the patient developed 
severe pain in the left loin associated with signs of 
bleeding into the left kidney. At operation, a massive 
left renal hemorrhage was found and a left nephrec- 
tomy was done. The patient died in the operating 
room immediately after surgery. 

Postmortem examination showed left ventricular 
hypertrophy. There was a large dissecting retroperi- 
toneal hemorrhage throughout the abdominal wall on 
the left side extending to the suprapubic region. 
There was a large aneurysmal cavity in the lower 
pole of the left kidney. The left rena] artery showed 
an aneurysm 6X 4X2 cm. containing firmly adherent 
mural thrombi. The wall of this artery had focal areas 
of calcific and atheromatous change. The right kid- 
ney contained yellowish, friable calculi 3 to 6 mm. in 
diameter and the right renal artery showed an aneu- 
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rysm 2X3X5 cm. with a laminated reddish-gray 
mural thrombus. 

Sections of the right and left kidney showed micro- 
scopically that there was thickening of the arteriolar 
walls and the lumina were slightly narrowed. The 
sections of the left kidney revealed an aneurysmal, 
thinned structure occupying the greater portion of 
the left lower pole of the kidney which compressed 
the adjacent pelvis and renal parenchyma. Micro- 
scopic study of the left and right renal artery showed 
that the intima was somewhat irregular and there 
was definite splitting of the elastic lamella with 
deposition of cholesterol and some destruction of the 
connective tissue fibers. The medial subintimal layers 
contained lipid-like material with associated hyaline- 
like plaques of fibrous tissue. The medial coat did not 
appear to be infiltrated by the fibrous elements such 
as are frequently associated with syphilitic lesions of 
the blood vessels. From these findings, it seems that 
the aneurysms are probably of arteriosclerotic origin 
with possibly a congenital weakness of the elastic 
fibers of the subintimal region and medial layer. 

In the discussion of the etiology of hypertension, it 
is noted that this can occur with renal artery embo- 
lism, thrombosis, arteriosclerotic plaques, syphilitic 
arteritis, stenosis, and aneurysm formation. The 
hypertension in this particular individual could be 
explained by the narrowing of the orifices of the rena] 
arteries which extended for a distance of 1 to 1.5 cm. 
It can be presumed, in this twenty-two year old male 
patient, that the bilateral renal artery aneurysms and 
the possible cerebral aneurysm were due to an under- 
lying developmental defect upon which arteritis and 
arteriosclerotic phenomena were superimposed.— 
George W. Chamberlin, M.D. 


Bogert, V., and RaAMELzA, G. L’urografia endo- 
venosa nei portatori di ipertrofia prostatica. 
(Intravenous urography in prostatic hyper- 
trophy.) Radiol. med., Aug., 1960, 46, 708— 
728. (From: Istituto di Radiologia della 
Università di Genova, Italy.) 


The authors review 210 cases of prostatic hyper- 
trophy in which intravenous urography was done 
in the years 1957 and 1958. Their conclusions are as 
follows: 

(1) Excretion urography in prostatism has a sig- 
nificance in the evaluation of renal function that may 
be compared to laboratory methods such as the blood 
urea, nitrogen, and phenolsulfonphthalein tests but 
with the advantage that it is not influenced by exter- 
nal factors or technical errors. 

Although it does not replace clearance studies, it is 
useful and practical for the surgical evaluation of this 
type of patient. 

(2) Intravenous urography permits an evalua- 
tion of the morphologic state of the entire urinary 
tract, of its function and of the reversibility of its 
lesions 

(3) In the authors' opinion one of the principal 
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advantages of excretion urography is that it allows 
one to decide on a therapeutic approach without the 
necessity of instrumentation, which is always danger- 
ous in this type of patient: (a) good excretion, with- 
out evidence of alteration of the upper urinary tract, 
permits an unhurried surgical intervention deter. 
mined by the general state of the patient; (b) poor 
excretion in the presence of nondilatation of the 
urinary tract indicates grave parenchymal insufh- 
ciency and requires a delay in surgery until such time 
as more precise studies may determine that the 
alterations are reversible; (c) poor excretion with 
dilatation of the upper urinary tract requires a period 
of bladder drainage before surgery, until the upper 
urinary tract returns to normal. Vesical drainage was 
obtained by a permanent catheter and only rarely 
was it necessary to perform suprapubic cystostomy; 
and (d) poor excretion associated with kinking of the 
juxtavesical portion of the ureter requires urgent 
prostatectomy, since it is impossible to improve renal 
function by means of vesical drainage. These cases 
are characterized by retention of the contrast me- 
dium in the upper urinary tract.—/nihony A. Blasi, 
M.D. 


WATERHOUSE, KrrrH. Voiding cystourethrog- 
raphy: a simple technique. 7. Urol, Jan., 
1961, 85, 103-104. (From: State University 
of New York, Downstate Medical Center, 
College of Medicine at Brooklyn, and the 
Department of Surgery, Division of Urology, 
Kings County Hospital, Brooklyn, N. Y.) 


Previous descriptions of the technical procedures 
used for voiding cystourethrography have included 
the rather elaborate techniques of some Swedish 
authors who make simultaneous roentgen-ray ex- 
posures in the lateral and anteroposterior projection 
while the patient is voiding a suspension of barium 
sulfate. To do this, it is necessary to have a special 
swing-like cradle to support the patient and the tech- 
nical difficulties associated with this procedure make 
it somewhat unsatisfactory for routine performance. 

The author has reduced the technique to its sim- 
plest elements. He makes one roentgen-ray exposure 
with the patient voiding while lying in the oblique 
position on the roentgenographic table. This is the 
customary bicycle-riding position in which one thigh 
is lexed on the abdomen and the leg is flexed on the 
thigh while the opposite extremity is straight. A 
small, soft catheter is inserted and residual urine is 
measured. A solution of 30 per cent renografin is 
introduced into the bladder until the patient com- 
plains of distention. The patient is then placed in the 
oblique bicycle-riding position and one roentgeno- 
gram is made when he is actively voiding. In very 
young children, a similar technique may be carried 
out and the child may be given a bottle while waiting 
for micturition. 

Voiding urethrograms are important for a number 
of reasons but particularly for evidence of dilatation 
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of the posterior urethra in association with posterior 
urethral valves.—George W. Chamberlin, M.D. 


Fetst, Joun H., and Lasser, Extiotrr C. 
Pheochromocytoma with large cystic calcifi- 
cation and associated sphenoid ridge malfor- 
mation. Radiology, Jan., 1961, 76, 21-26. 
(From: Presbyterian Hospital, Pittsburgh 15, 
Pa.) 


Pheochromocytoma is not a rare neoplasm, but 
calcification within this tumor is quite unusual. 
When calcification does occur, it is in the form of 
flecks and plaques, although there is 1 reported case 
of a right adrenal tumor containing a laminated 
calcific deposit resembling a gallstone. It is reported 
that 10 to 30 per cent of these tumors can be demon- 
strated by plain roentgenography, 20 to so per cent 
by urography, and approximately 50 per cent by 
retroperitoneal pneumography. The majority of the 
tumors demonstrated on plain roentgenograms are 
manifested by the presence of a soft tissue mass. It is 
known that 5 to Io per cent of patients with pheo- 
chromocytoma also have neurofibromatosis or 
another variant of the neuroectodermal syndromes. 
The occurrence of such associated findings justifies 
roentgen examinations of the calvarium and a careful 
search for evidence of sphenoidal ridge hypoplasia in 
all cases of pheochromocytoma. 

The authors report a large pheochromocytoma in a 
seventy-four year old white male. Calcification in 
the capsule of a central necrotic cyst facilitated the 
preoperative roentgen identification. Roentgeno- 
graphic examination of the skull showed gross asym- 
metry of the calvarium with elevation of the left 
petrous pyramid, attenuation of the left sphenoid 
ridge markings, and asymmetry of the orbits. The 
surgically removed tumor measured 8» 7X 6 cm. The 
pathologic diagnosis was pheochromocytoma of the 
right adrenal gland, with cystic degeneration. The 
patient died one day following surgery. Necropsy 
confirmed the roentgenologically predicted deformi- 
ties of the calvarium and the resultant enlargement 
of the left middle cranial fossa.—44. W. Sommer, 
M.D. 


SKELETAL SYSTEM 


Yentis, Irvan. Radiological aspects of myelo- 
matosis. Clin. radiol, Jan., 1961, 72, 1-7. 
(From: Department of Radiology, King 
Edward VII Hospital, Windsor, England.) 


There are three main varieties of myelomatosis: 
(1) lesions involving the bone marrow, including 
multiple myeloma and solitary myeloma; (2) extra- 
medullary lesions, involving (a) the upper respira- 
tory tract (sinuses, larynx, and nasopharynx), (b) the 
lymph nodes, and (c) other sites; and (3) plasma cell 
leukemia. The roentgenologic changes in bone, which 
are considered in this paper, are important because 
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most of the lesions are located here and are roent- 
genologically significant. However, in considering the 
bone changes it must be remembered that the in- 
vaded skeleton may look completely normal to the 
radiologist. 

The punched-out clear cut, rounded translucencies 
which ate said to be typical of myelomatosis are seen 
best in the skull vault. The internal erosion of the 
cortex may produce a characteristic sharply scalloped 
appearance. Mandibular deposits are not uncommon. 
Soft tissue extensions are so frequent that their 
presence is a useful indication of disease in the ribs, 
where they form subpleural nodes and masses. Local 
rib expansion and pathologic fracture are commonly 
seen. Occasionally, plasma cell tumor may have a 
trabeculate appearance and, if assumedly single, it 
may simulate osteoclastoma. However, giant cell 
tumors tend to appear in young people, in the twenty 
to thirty year age group, whereas plasmacytoma is 
rare before the age of forty. A very common form of 
bone change is osteoporosis, seen best in the spine 
where the uniform trabecular absorption and cortical 
thinning are often associated with vertebral collapse. 

Hyperparathyroidism, secondary carcinomatosis, 
Cushing's disease, osteomalacia and senile osteoporo- 
sis may have to be considered in the differential 
diagnosis. While it is generally held that "primary" 
myelomatous bone lesions are entirely osteolytic, 
new bone formation may occur: (a) as callus follow- 
ing fracture; (b) following treatment (radiation 
therapy or urethane); and (c) as a result of amyloid 
deposition. The author has recently seen three ex- 
amples of bone spiculation in multiple myeloma. 

Commenting on the subject of “solitary” myeloma 
of bone, the author feels that such apparently local- 
ized lesions, whether in bone or soft tissue, are part of 
a generalized disease. These tumors are "benign" 
only in the relative sense of being the least virulent 
manifestation of a malignant process, with plasma 
cell leukemia being the most virulent form. The 
possibility of frank dissemination is present in every 
patient with a "solitary" lesion— Samuel G. Hender- 
son, M.D. 


Brom.ey, J. F. Myelomatosis and the radio- 
therapist. Clin. radiol., Jan., 1961, 72, 8-16. 
(From: Radiotherapy Department, The Gen- 
eral Hospital, Birmingham 4, England.) 


Over the past twenty years, views about the inci- 
dence, diagnosis and prognosis of myelomatosis, as 
regards the prolongation of useful life, have changed 
considerably. The author, in this paper, discusses 87 
patients registered with the Department of Medical 
Statistics of the United Birmingham Hospitals in the 
years 1950 to 1956, from the standpoint of the value 
of roentgen therapy. 

The age distribution shows a maximum incidence 
in the sixty to seventy year group with a preponder- 
ance of females. Backache in one form or another is 
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the most common symptom; other bone pains are 
second, and various chest symptoms third. Cough, 
bronchitis, pleurisy-like pains, various forms of 
hemorrhage, a painful lump on the breast bone or 
some form of abdominal disorder may be present. In 
the diagnosis, examination of the bone marrow is by 
far the most reliable single test. The apparently poor 
diagnostic quality of roentgenograms may be a true 
indication of the real state of the patient, who is often 
extremely ill, helpless and uncooperative. 

In the present state of our knowledge there is no 
one successful method of treating this disease. The 
methods of treatment used in this series, with the 
number of patients so treated, include: (a) no treat- 
ment, 22; (b) surgery only, 4; (c) transfusion only, 5; 
(d) urethane, 17; (e) stilbamidine only, 2; (f) nitrogen 
mustard 2; (g) cortisone, 1; (h) “cytamen,” 1; (i) tri- 
ethylene melamine, 1; and (j) roentgen therapy (plus 
one P?5, 32. 

A report of Tennant (1945) is cited concerning the 
case of a patient who lived five years from the onset 
of his symptoms without any treatment, and Bayrd 
and Heck (1947) described a patient operated on for 
paraplegia, due to an apparently localized myeloma 
of the first lumbar vertebra, who subsequently lived 
seven and one-half years without any other treat- 
ment. Results of this kind cannot help inspiring a 
healthy diffidence in claiming any one form of treat- 
ment as superior. 

' Of the 32 patients in this series treated by roentgen 
therapy, 5 are alive and well at four, five, six, eight 
and nine years, respectively. Three of the above 
have, to date, only solitary lesions, all proved histo- 
logically. Two patients who are alive and symptom 
free showed multiple tumors from the beginning. A 
woman aged forty-five has received over a period of 
four years courses of roentgen irradiation to 10 differ- 
ent areas. A man aged fifty-six years continues to 
lead a useful life eight years after initial roentgen 
therapy. 

The author believes that roentgen therapy offers 
the most effective method of relieving pain and keep- 
ing the patient ambulatory. Dosage is quite variable 
because the disease is one which particularly de- 
mands individual treatment planning. The solitary, 
or apparently solitary, tumor justifies a more radical 
order of dosage, even in the presence of a positive 
bone marrow examination. In the presence of initial 
severe anemia and weakness in a patient of the older 
age group, it 1s inadvisable to use a high dosage. 

The two separate aims of the radiotherapist are 
quite clear. In the case of the solitary tumor it is to 
obtain healing and to prevent the disease from be- 
coming generalized; when the disease is obviously 
generalized, the effort is directed to keeping the 
patient free from pain and encouraging him to leave 
his bed. The author has found that tumor doses of the 
order of 1,000 r over ten to fourteen days to individ- 
ual lesions in bone can achieve this result as effec- 
tively as larger doses. 
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In this group of 87 patients the respective survival 
rates at two years are 4.5 per cent for no treatment, 
5.9 per cent for urethane, and 58 per cent for roent- 
gen therapy. The corresponding figures for three 
years are 4.5 per cent for no treatment, zero for 
urethane, and 38.7 per cent for roentgen therapy.— 
Samuel G. Henderson, M.D. 


LeoNanp, B. f. The pathology of myelomatosis. 
Clin. radiol., Jan., 1961, 72, 20-25. (From: 
Pathology Department, St. Mary's Hospital, 
London W.2, England.) 


The finding of plasma cells in the bone marrow is 
an essential step in the diagnosis of myelomatosis. 
Other diseases which produce an increase in the 
plasma cells in the bone marrow include Hodgkin's 
disease, systemic lupus erythematosus, rheumatoid 
arthritis and carcinoma. 

The normal plasma cell has an eccentric nucleus, a 
characteristic arrangement of the nuclear chromatin 
in small blocks and a deep basophilia of the cyto- 
plasm due to a high concentration of ribonucleic acid. 
Myeloma cells are usually larger than normal plasma 
cells; they vary in size and have a less basophilic 
cytoplasm; the nucleus occupies a greater proportion 
of the cell; the cells are often multinucleated; and the 
nucleoli are large and distinct. 

Myelomatosis is a neoplastic disease that predomi- 
nantly involves those parts of the skeleton which 
contain red marrow in the adult. The skull, the 
vertebrae, the ribs, the sternum, the pelvis and the 
upper ends of the femora and humeri are the sites 
maximally involved. 

Reticulosarcoma, Hodgkin's disease and chronic 
lymphatic leukemia have some features in common 
with myelomatosis. In multifocal reticulosarcoma 
destructive bone lesions are common. The absence of 
bone lesions in acute myeloid leukemia and in all 
forms of acute leukemia in the adult can probably be 
explained when it is remembered that the course of 
the disease 1s shorter than in children because drug 
induced remissions are uncommon. 

It would appear that destructive bone lesions are 
not confined to myelomatosis, but are seen in an ever 
widening spectrum of blood diseases. Postmortem 
studies made in 38 of the 48 cases of myelomatosis 
show that the pathologic findings can be divided into 
a leukemic and a sarcomatous group. In 30 cases 
there was a diffuse plasma cell infiltration of the bone 
marrow, the spleen, the liver and the lymph nodes. 
The plasma cell infiltration in the liver was accentu- 
ated around the portal tracts similar to the distribu- 
tion in chronic lymphatic leukemia. The three exam- 
ples of plasma cell leukemia showed this pattern of 
infiltration. 'The findings support the concept that 
myelomatosis is a plasma cell leukemia with a pro- 
longed aleukemic phase. The smaller group of 8 
patients showed nodular infiltrations of the liver and 
spleen. The deposits were often large and very like 
those seen in reticulosarcoma. 
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Approximately 1o to 20 per cent of patients with 
myelomatosis develop paramyloidosis. Paramyloid is 
closely related to amyloid but has different staining 
properties, and its distribution in various organs is 
different from that seen in amyloidosis. Paramyloid 
jin myelomatosis is seen mainly in the tongue, the 
gastrointestinal tract, the heart, the Joints, the skin 
and the peripheral nerves. Amyloidosis developed in 
6 of 48 patients with myelomatosis, in 3 of 40 with 
Hodgkin's disease, and in 2 of 30 with chronic lym- 
phatic leukemia. 

The association of amyloidosis with chronic lym- 
phatic leukemia introduces the problem of what part 
the neoplastic lymphocyte plays in the formation of 
this abnormal protein. Can the lymphocyte as well as 
the plasma cell produce abnormal proteins? Myelo- 
matosis, reticulosarcoma, Hodgkin’s disease and 
chronic lymphatic leukemia are all closely related 
neoplastic diseases derived from the reticulum cell. 
They are all invariably fatal and, at least termi- 
nally, behave as malignant tumors. All these condi- 
tions give rise to destructive bone lesions and, with 
the exception of reticulosarcoma, they are associated 
with the formation of amyloid.—Samuel G. Hender- 
son, M.D. 


RADIOISOTOPES 


GoTTsCHALE, Raymonp G. Radioactive sul- 
phur in chondrosarcomata; distribution, con- 
centration, and effects of S* after intravenous 
administration to patients with chondrosar- 
coma. 7. Bone & Joint Surg. Oct., 1960, 
424, 1239-1257. (From: Department of 
Pathology, George Washington University 
School of Medicine, Washington, D. C.) 


Several recent papers have called attention to the 
fact that radioactive sulfur (S*) may be incorpo- 
rated in chondroitin sulfate within chondrosarcomas. 
The author gives the results of S% tissue studies in 4 
patients known to have chondrosarcomas and in 1 
who had an undifferentiated sarcoma arising in 
muscle. 

In distribution studies it is interesting to note that 
initial uptake of S5 is greater in hematopoietic bone 
marrow than it is in cartilage, but this concentration 
is transient, whereas the rate of disappearance of S® 
from cartilage, and cartilage-derived tissues, seems 
relatively slow. Distribution figures also show that 
one chondrosarcoma, described as poorly differenti- 
ated, retained a fairly uniform concentration of the 
isotope over a period of eleven days between adminis- 
tration and autopsy. 

This suggests that there may be some role for 
radioactive sulfur in the management of malignant 
tumors of cartilaginous origin, as other authors have 
suggested. A number of interesting radioautographs 
are presented.—Frederick F. Bonte, N.D. 
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BickEL, WirLiAM H., Currps, Dona tp S., and 
Porretra, CuaRLESs M.  Postirradiation 
fractures of the femoral neck; emphasis on 
the results of treatment. 7.4.M.4., Jan 21, 
1961, 775, 204-212. (From: The Mayo Clinic 
and Mayo Foundation, Rochester, Minn.) 


Postirradiation fractures of the femoral neck were 
studied in 19 patients. In 5 patients the fractures 
were bilateral so that the total experience included 
24 fractures. The lesions for which pelvic irradiation 
had been given included carcinoma of the rectum and 
lymphosarcoma but the predominant lesion was 
carcinoma of the female genital tract. The interval 
between the initial dose of roentgen rays and the 
appearance of a pathologic fracture varied from five 
months to twelve years, the majority of fractures 
occurring within five years. 

There was considerable variation in the amount of 
radiation administered and the time during which it 
was given. The dose to the neck of the femur ranged 
from 1,200 to 3,700 r. All patients were treated with 
130 to 250 kv. equipment. Since the energy absorbed 
by bone at these energy levels is approximately twice 
that of soft tissue, the authors estimate that the 
dosage range to the femoral necks was approximately 
2,400 to 7,400 rads. 

The first sign of impending fracture frequently 
was pain, which in many cases was not sufficiently 
severe to stop activity. Gradual onset of difficulty 
was the rule, although in several cases the fractures 
were rather acute, following minimal stress. There 
was no history of severe trauma in any patient. 
Roentgenograms taken at the onset of symptoms 
often failed to show a fracture. In some cases the 
negative roentgen findings led the physician to sus- 
pect early metastasis to the pelvic or hip region. 

The treatment used in the 24 fractures varied from 
none to reconstructive operations. Thirteen fractures 
had nonoperative care, and union occurred in all 13. 
It appears that if a program of crutch walking is 
instituted, union occurs in about the normal period 
for a fractured neck of the femur (twelve weeks) even 
though the fracture is recognized late and even 
though there is some varus deformity. 

Seven fractures were fixed with either pins or 
triflange nails, and union occurred in all. Internal 
fixation was used when the fracture did not appear 
stable, as shown by progressive slipping or separa- 
tion of the fragments. One patient with a nonunion 
had walked with and without crutches for seventeen 
months. A Whitman reconstruction with a cup was 
performed but the result was poor because of an 
infection. Prostheses were inserted in two instances 
of nonunion. In these cases the fractures had been 
present for five and six months, respectively, and the 
shaft was markedly displaced. Although the results 
were good the authors question whether a union 
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might have occurred if the fractures had been treated 
with simple fixation or a fibular bone graft. No 
instances of avascular necrosis of the femoral head 
were seen. 

A postirradiation fracture may be difficult to 
differentiate from a pathologic fracture through a 
tumor. In the roentgenograms, an early postirradia- 
tion fracture first resembles a pseudofracture and 
later a true fracture. There is rarely any erosion such 
as one would expect in a metastatic lesion. In the 
course of this study the authors saw 28 pathologic 
fractures of the femoral neck due to malignancy but 
in no instance was the primary lesion in the genital 
tract. 

The authors state that moderate doses of roentgen 
rays cause an early hyperemia. This promotes the 
osteoporosis seen in these hips before fracture occurs. 
There is some tissue death and fragmentation of the 
trabecular pattern with loss of structural strength 
and a predisposition to stress fractures. Microscopi- 
cally, the vascular supply to the femoral head does 
not appear to be greatly damaged. 

It is concluded that the majority of postirradia- 
tion fractures of the femoral neck will heal rapidly 
and well with simple nonweight bearing treatment. 
Surgical procedures may be necessary if the fracture 
is old or the position is poor. Avascular necrosis is 
rare.—J. L. Williams, M.D. 


HarrEeRBACH, H., and Renner, K. Struma 
maligna als Strahlenschádigung? Zugleich ein 
kasuistischer Beitrag zur Statistik der 
Struma maligna. (Struma maligna a radia- 
tion damage? Also case report contribution to 
the statistics of struma maligna.) Strahlen- 
therapie, Sept., 1960, 773, 110-120. (From: 
Strahlenklinik Professor Dr.h.c. R. Janker, 
Bonn, Germany.) 


Statistical study of 37 patients admitted with a 
diagnosis of struma maligna showed that 9 of 18 
patients observed for five years were "cured," and 
that, of 11 patients with histologically proved malig- 
nancy, 7 had five year "cures." 

Although 4 of these 37 adult patients had received 
radiation therapy (for a gynecologic carcinoma, an 
arthrosis of the knee, a goiter, and symptoms prob- 
ably due to thyroid carcinoma), in none did a cause 
and effect relationship seem plausible. However, 
reports indicate that one-third of struma maligna in 
children may stem from antecedent irradiation, so 
the authors recommend that irradiation (including 
administration of I!) of the cervical region in chil- 
dren be undertaken only for pressing indications.— 
Henry G. Moehring, M.D. 


KónuLEn, J. Herpes zoster nach Róntgenbe- 
strahlung. (Herpes zoster following roentgen 
irradiation.) Strahlentherapie, Aug., 1960, 
12, 587—594. (From: Röntgen- und Strah- 
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lenabteilung der  Krankenanstalten des 


Kreises Aue/Sa., Germany.) 


A review of the author’s 12 patients who developed 
herpes zoster after radiation therapy and of patients 
reported by others (a total of 97) failed to convince 
him of a cause and effect relationship between irra- 
diation and herpes zoster. He states, deliberately and 
cautiously, that many factors may combine to activ- 
ate a "]atent" zoster virus and that perhaps roentgen 
irradiation is one of these factors.—Henry G. Moeh- 
ring, M.D. 


Borner, W., Mout, E., SCHNEIDER, P., and 
SrUCKE, K. Zur Problematik der Thoro- 
trastscháden; klinische und radiologische 
Untersuchungen zum Verhalten von Tho- 
rium und seiner Zerfallsprodukte im Organis- 
mus; I. Mitteilung. (The problem of thoro- 
trast injury; clinical and radiologic investiga- 
tions on the content of thorium and its 
disintegration products in the body; first 
communication.) Fortschr. a. d. Geb. d. 
Róntgenstrahlen u. d. Nuklearmedizin, Sept., 
1960, 93, 287-297. (Address: K. Stucke, 
Chirurg. Univ.-Klinik, Würzburg, Germany.) 


The report is based on examinations and observa- 
tions of 8 patients who received intra-arterial thoro- 
trast injections for arteriographic purposes fifteen to 
twenty-three years previously. In all of them, exten- 
sive laboratory studies of the blood, urine, liver 
function, and electrophoresis were performed. The 
results in none were definitely abnormal. In 2 pa- 
tients specimens of the liver and spleen were ob- 
tained by surgery. Five of.the 8 patients were 
asymptomatic. There was no apparent genetic dam- 
age. Of the 6 married patients, 1 was pregnant and 
4 had healthy children. 

For evaluation of concentration and localization 
of the thorotrast deposits, the roentgenographic 
examinations for search of abnormal densities and 
surface scintillation surveys were used. The inves- 
tigation was done topographically. The maximum 
count representing 2 to 5 times of the O-effect was 
obtained over the liver and spleen. This is explain- 
able by the storage of the thorotrast in the liver, 
spleen, and lymph nodes due to the known avidity of 
the reticulum cell system for thorotrast. A definite 
connection between the thorotrast deposits and the 
original site of injection could not be clearly estab- 
lished. In 1 patient, however, whe had had injection 
into the left carotid artery, the liver and spleen 
showed low counts. This was not observed in other 
patients in whom carotid and vertebral angiogra- 
phies were performed. Theamountof injected material 
is not specified. 

In 2 patients, the spleen was removed therapeu- 
tically because of high storage of thorotrast seen in 
roentgenograms and on scintillation counts. Histo- 
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logic examinations of liver biopsy specimens pre- 
sented a picture of small, nodular, perilobular liver 
cirrhosis with deposition of thorium around the 
central vein and main distribution around the peri- 
portal fields. Fatty degeneration was marked but 
large segments of the liver parenchyma did not 
appear altered. The regenerative repair activity was 
not definitely present. The changes in the spleen 
consisted of marked deposition of thorium in the 
trabeculae with fibrosis. 

The authors feel that removal of the spleen as the 
main thorium storage organ is indicated.—Nathan 
Kriss, M.D. 


KnÜückEMEYER, K., Lessmann, H. D., and 
Pupwirz, K. R. Nierenkarzinom als Thoro- 
trastschaden. (Kidney carcinoma as the result 
of thorotrast injury.) Fortschr. a. d. Geb. d. 
Rénigenstrahlen u. d. Nuklearmedizin, Sept., 
1960, 93, 313-321. (Address: K. Krücke- 
meyer, Stádt. Krankenh., Karl [Marx Str. 
142a, Berlin-Neukólln, Germany.) 


Carcinoma of the left kidney is reported in a 
forty-five year old patient who had retrograde pyelog- 
raphy with thorotrast nineteen years previously. 

'The initial pyelograms showed mild hydronephro- 
sis due to a suspected stone on the left and minimal 
changes on the right. The late studies demonstrated 
accumulation of opaque thorotrast in the kidney 
parenchyma on both sides with preserved function on 
intravenous pyelograms on the right and complete 
lack of excretion on the left. A deformity of the lower 
pole on the left was present, indicative of a neoplasm. 
The scintillation counts over both kidneys were 
increased 17 to 23 times of the background. 

On operation an adenocarcinoma was found in the 
lower pole of the left kidney which was markedly 
atrophic and hydronephrotic. The connection between 
thorium deposits and the carcinoma was assumed on 
the basis of distribution of the agent. 

Generally, in animal experiments the thorotrast 
stimulates the connective tissue rather than the 
epithelium to produce malignant lesions resulting in 
sarcomatous growth.—Nathan Kriss, M.D. 


Dinimann, W. Zur Morphologie, Theorie und 
Problematik der Strahlenspatschiden im 
Zentralnervensystem. (The morphology, the- 
ory and problems of late radiation damage to 
the central nervous system.) Strahlentherapie, 
Aug., 1960, 772, 567—586. (From: Neuro- 
pathologisches Institut der Universität, Tü- 
bingen, Germany.) 

Late radiation damage in the central nervous 
system differs from local radiation damage eleswhere 
only in that, because of the unique character of the 
brain, the clinical course is much more malignant. 

From 5,300-6,000 r tissue dose (in daily increments 
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of 200 r) approaches the tolerance limit in the central 
nervous system. This tolerance varies. Associated 
factors may decrease the tolerance, e.g., cerebral 
edema, systemic illnesses or drugs which alter vascu- 
lar permeability or circulatory efficiency. On the 
other hand, increased tolerance may occur, as evi- 
denced by reports of no late cerebral damage after 
9,000 r tissue dose; no late damage four years after a 
tissue dose of 15,000 r; and late cerebral damage in 
only 6 of 71 patients who received 6,000 r or more 
cerebral dose.—Henry G. Moehring, M.D. 


Hennig, K. Unerwünschte Radiojod-Inkorpora- 
tionen und ihre Verhütung. (Undesired up- 
take of radio-iodine and its prevention.) 
Strahlentherapie, July, 1960, 772, 462—466. 
(From: Strahlenklinik der Medizinischen 
Akademie, Dresden, Germany.) 


Weekly direct contact measurements of radio- 
activity over the thyroid gland of 3 isotope tech- 
nicians showed up to 1,849 counts per minute. Simi- 
lar measurements in 6 euthyroid men and 4 euthyroid 
women 24 hours after the oral administration of 
0.12 uc of radioiodine averaged 514 counts per min- 
ute. Since the average 24 hour uptake value is $5 per 
cent, 935 counts per minute indicate 100 per cent 
uptake of the 0.12 uc; and 0.12 uc maintained in the 
thyroid gland yields 0.3 rem, the maximum “permis- 
sible dose." Five of the thirteen weekly counts ob- 
tained in the isotope worker charged with the meas- 
urement and administration of radioiodine therapeu- 
tic doses exceeded this "permissible" count. 

Control measurements excluded ingestion via 
contaminated hands. Radioiodine was being used in 
ion form as a sodium iodide solution (pH §.4-7.5). 
Fifteen patients referred for radioiodine diagnostic 
study without previous exposure to radioactive iso- 
topes sat for a short time (15-45 minutes) at a defi- 
nite distance (35 and 85 cm.) from a beaker contain- 
ing a therapeutic dose (16.4-25 mc) of radioiodine. 
In 24 hours their thyroid glands showed direct con- 
tact counts of from 35 to 8,359 per minute. Inhala- 
tion of vaporized radioiodine seemed to be the only 
explanation for this uptake. 

The addition of sodium bicarbonate in order to 
alkalinize the sodium radioiodide solution (to a pH 
of 7.8) suppressed the uptake by inhalation to o~54 
counts per minute. Cooling the sodium radioiodide 
solution suppressed the uptake only when the solu- 
tion was alkaline or neutral. 

The author explains the inhalation not on the 
basis of radioiodine being incorporated in vaporized 
water, but by an oxidation of the iodide ion to ele- 
mentary iodine; oxygen and the dissolved carbonic 
acid play an essential role in this process. 

Alkalinization of the sodium radioiodide solution 
with sodium bicarbonate prevents vaporization (and 
inhalation) of the radioiodine.—Heury G. Moehring, 
M.D 


CAROTID ARTERIAL INSUFFICIENCY — SURG/CAL CORRECTION 


Radiograph on Kodak Blue Brand X-ray Film, 
surgery photographed on Kodak Ektachrome Film 





FIGURE 1. 
Six steps in the surgical treatment. lI. 
what the radiologist saw: next. what the surgeon 
did. Radiographs and photographs together pro- 
vide a clear. objective record basis for lectures. 


discussions and papers. 


From original Kodak Ektachrome Film trans- 
parencies such ds those reproduced here. slides. 
prints. black-and-white or color. may be obtained 
—invaluable today, tomorrow. vears from now. 


vet obtainable at relatively small cost. 


Figure 1: Preoperative carotid arteriogram shows carotid 
arteries with sclerotic narrowing of the internal carotid 


artery at its origin. Figure 2: Incision along anterior 
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FIGURE 5. FIGURE 6. 





Figure 3: Retraction of sternocleidomastoid muscle exposes deep cervical fascia. (Parotid gland now visible at upper 
pole of incision.) Figure 4: Tapes in place about internal jugular vein. Figure 5: Tapes around the carotid arteries. 
Figure 6: Internal carotid artery open and arteriosclerotic "core" being removed. Note how effectively color establishes 


tissue differentiations. 


For Medical X-ray Film: Look to Kodak for highest quality medical x-ray film— 
Kodak Blue Brand and Kodak Roval Blue, Kodak's fastest x-rav film. 

For color materials: Look to Kodak for film for every photographic purpose: Koda- 
chrome Film for miniature and motion-picture cameras; Kodak Ektachrome Film and 
Kodak Ektacolor Film for sheet-film cameras; and Kodak Ektachrome Film and Koda- 


color Film for roll-film and miniature cameras; also Kodak color print materials. 


Order Kodak x-ray products from your Kodak x-ray dealer. 
Kodak photographic products from your Kodak photograph ic dealer. 


X-ray Sales Division, EASTMAN KODAK COMPANY, Rochester 4, N.Y. 





How a Buck SPEED Darkroom 


Saves you time and money 








Cat. No. 3500: floor space 27x36 in. 


Six minutes after the film goes 
into the developer it will be fully 
developed, fixed and washed, 
and may be viewed, wet, or al- 
lowed to remain in the Film 
Dryer (Model SO or IW) four 


to six minutes when it can be 
viewed dry. 
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Cat. No, 10 


Low installation cost. 

Small amount of floor space required. 

Low initial cost in proportion to volume output. 
Radiographs developed and fixed in 3 minutes, 


Radiographs developed, fixed and washed in 
6 minutes. 


Radiographs developed, fixed, washed and 
dried in 10 to 12 minutes. 


Suitable for laboratory, hospital, or clinic. 
Will process 5 to 500 films per day. 

Choice of Model SOor Model IW (in-wall) Dryer. 
Fills the gap from the 3-compartment to the 


automatic. 
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BUCK X-OGRAPH COMPANY 


* X-Ray accessories for those who demand quality x 





WATCH FOR the 
publication of these 
NEW BOOKS FOR 
ROENTGENOLOGISTS 


in 1961 





THE INTERPRETATION OF TOMOGRAMS 
OF THE HEAD: An Atlas by Marvin L. 
Daves, Univ. of Colorado, and William E. 
Loechel, Henry Ford Hospital, Detroit. At last 
radiologists have a single, comprehensive reference 
source to tomograms of the head. The exact an- 
atomy that each view represents is clarified by 
matching tomograms of cadaver heads with special 
roentgenograms and illustrations of actual tissue 
slices which the tomograms represent. 268 pp., 179 
il. 


A MANUAL FOR NUCLEAR MEDICINE by 
E. R. King and T. G. Mitchell, both of the 
U. S. Navy. The authors have made a great con- 
tribution to present scientific literature by offering 
in concrete outline form radioisotope techniques as 
well as basic clinical physics exercises. Their book 
is ideally suited as a “cook-book” type of laboratory 
manual with discussions of the significance of ab- 
normal results of the various radioisotope tests. 
About 384 pp., about 143 il. 


UNIT-STEP RADIOGRAPHY by Gerhart S. 
Schwarz, Columbia Univ. Doctor Schwarz has 
developed a system of unit exposures which greatly 
simplifies the setting of correct exposure factors in 
medical radiography. Not only is the finding and 
choice of the correct exposure setting—long the 
bane of radiologists and x-ray technicians—made 
easier and more definitive through this system, but 
actual setting of the controls of the x-ray machine 
is facilitated and made less subject to error. 256 
pp., 44 il. 
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RADIOGRAPHIC ATLAS OF SKELETAL 
DEVELOPMENT OF THE FOOT AND 
ANKLE: A Standard of Reference. by Nor- 
mand S. Hoerr, S. Idell Pyle, and Carl C. 
Francis, all of Western Reserve Univ. By 
identifying consecutive features in the contours of 
bones of the foot and of the lower ends of the tibia 
and the fibula, this Atlas shows how to apply con- 
secutive changes produced by growth of joints in 
assessing progress of a child's foot and ankle 
toward full maturity by means of a single radio- 
graph. The principal section is concerned with a 
standard of reference for clinical use by the in- 
spectional method and includes thirty plates which 
are reproductions of films of healthy children. 160 
pp. (8% x 11), 276 il. 


RADIATION THERAPY IN THE MANAGE- 
MENT OF CANCERS OF THE ORAL CAV- 
ITY AND OROPHARYNX by Gilbert H. 
Fletcher and William S. MacComb, The Univ. 
of Texas M. D. Anderson Hospital. With few 
exceptions, physicians in the process of developing 
experience in radiotherapy do not have an opportu- 
nity to treat enough patients with head and neck 
cancers to become proficient in their management. 
This monograph was conceived as an atlas of prac- 
tice of management of oral cavity and oropharynx 
cancers—an integration of radiation and surgery. 
About 392 pp., about 346 il. ( Amer. Lec. Radiation 
Therapy) 
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Springfield © Illinois 
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Knight MITCHELL MARKERS 
reveal X-Ray positions 


Tel] X-Ray positions at a glance with Knight 
MITCHELL MARKERS! These markers dis- 
close whether the film was perpendicular, parallel 
or at an intermediate plane at the time of expo- 
sure. 


MITCHELL MARKERS consist of lead letters 
“L? (Left) and “R” (Right), each containing a 
mercury droplet. You place markers on cassette 
or table during exposure— plane or incline is 
indicated on finished film by position of mercury 
droplet's shadow. 


Send for Knight MITCHELL MARKERS today 
Order from your dealer, or: —only $4.00 per set. Request copy of fact-filled, 
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Insist upon leaded leather gloves 
THEY CANNOT CRACK 


17-29 Burr Street H. W. KNIGHT & SON, INC. 


Gloversville, New York i 7 Lane St., Seneca Falls, AY. 
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An Authorized Binding 
for 
THE AMERICAN JOURNAL OF 
ROENTGENOLOGY 
RADIUM THERAPY AND 
NUCLEAR MEDICINE 
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Arrangements have been made for subscribers to 
have their journals bound into distinctively de- 
signed books. 
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| 5.6A Pitfalls, Hints and Clues in The Examination of the Chest Film 
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| 2-4 The Circulation of the Lower Extremity Arteriogram Methods 
| and Findings in Abnormalities of the Lower Extremities 
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Line focus brought a new era of image definition. Rotating 
anodes brought a greater advance toward sharper, clearer 
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FORWARD—opens new horizons for the use of finer focal 
spot techniques. 


High speed rotor equipment permits the use of finer focal 
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120 cycles per second, doubling the normal rotation speed. 
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high speed anode rotation. HI-ROTOR equipment is avail- 
able through all X-ray dealers. 
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The penumbra diaphragm of the 'Orbitron' cobalt therapy equipment 
sharply defines the fields with diaphragm leaves at minimum distance 
from the skin. Easily attached, and with micrometer adjustment of 
tungsten copper blocks moving parallel to the sides of the beam, the 
penumbra diaphragm provides a far higher standard of beam defini- 
tion than hitherto possible in cobalt therapy. 

Ideally suited to stationary field work, the A.E.l. 'Orbitron' also 
provides the most accurate facilities for both 'pin and arc' and iso- 
centric positioning techniques. Precise movement of the cobalt 
source around the patient coupled with back and front pointers 
ensures rapid and accurate positioning of all fields. 

With a source of 2,000 curies of cobalt the treatment dose available 
is 90 r/min at 60 cm, yet with shutter closed, the 'Orbitron' emits 
only 0.6 mr/hr at 1 m. 
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urate determination of X- 
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and entirely self-contained. 













Write for full technical data to: AEL Instrumentation Division 
X-Ray Department, 132-135 Long Acre, London, W.C.2, England. 
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protects users of Dunlee valve tubes 


JE 1. VR-17 and VR-24 Mini-Drop Valve Tubes 
(new equipment or replacement) 

A two-year unconditional guarantee* of actual 
operating service! 





2. VRiT (replacement service) 
A three-year warranty or 5,000 hours* (filament 
life) against defects in material or workmanship! 


3. VR-17 and VR-24 (new equipment only) 
A five-year warranty or 10,000 hours* (filament 
life) against defects in material or workmanship! 


*Under normal use in four valve full wave radiographic 
equipment, and when operated within the published ratings. 


For quick, sure, trouble-free tube replacement, whatever 
your brand of generating equipment, insist on Dunlee! 
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(300 MA at 150 KV) 
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Profexray designed the Jupiter-150 not only to meet 
the generally accepted specifications of first-line equip- 
ment, but also to include (as built-in features) many 
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"extras" normally available only at additional cost, PASEN 
; IV ; ^ instrument... 
plus exclusive features found on no other apparatus: Mam 
component 


€ Single Direct-Reading MA Meter (patent pending) adds 
up to 12,000 extra chest exposures to normal life ex- 
pectancy of your x-ray tube. 


engineered to 
assure years of 


accurate, 
* True 1/120-second timer with increments of 1, 2, 3 or consistent 
4 impulses — guaranteed accurate to .0005 seconds. radiography in 
€ Optimum phase angle contacting eliminates surges, ef- the busiest 
fects longer tube life. department. 


Comparable 
only with the 
finest, first-line 
apparatus. 


€ Accurate fluoroscopic MA calibrations facilitate precise 
low MA image intensifier work. 


€ Separate fluoroscopic KV with integrating timer. 





€ Instant operation — no warm-up necessary. 
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USA, AND Raymonp SCALETTAR, Carr., MC, USA . . . . 344 


Tumoral Calcinosis; Report of Three Cases and Review of the Literature. 
Dewey L. Barron, Caprain, MC, USA, anp Rosert. J. REEVEs, 


MD a © = s «ws à o «© & e & ow 44 3351 
Arthrography of the Knee; A Critical Study of Errors and Their Sources. 

I. Kesster, M.D., Z. Sruserman, M.D., ann F. Nissig, M.D.. - 359 
DIRE us s e & & om 2 nb & RO ep & & X 3 366 
Editorials 


Instruction Courses of the Sixty-Second Annual Meeting of the American 
Roentgen Ray Society. HaroLo O. Pererson,M.D. .  . 367 


The Forty-Third Annual Meeting of the American Radium Soctety. 


Harry Hauser, M.D... .. 369 

Samuel W. Donaldson, 1891-1961. LAWRENCE Reynotps,M.D.. . 372 
American Roentgen Ray Society: Section on Instruction. . . . + 375 
Book Review . 2. 0. 0 2 0o o o 0e 0s 04 4 4 $895 
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Volume I (1903-1937)* $30.00 — Order From: 
CONSOLIDATED Volume II (1938-1942) 10.00 ^ CHARLES C THOMAS - PUBLISHER 
INDICES Volume III (1948-1947) 22.50 301-327 East Lawrence Avenue 
Volume IV (1948-1952) 23.50 ^ Springfield, Illinois 
Volume V (1958-1957) — 25.00 


(Purchasers outside U.S.A. should send cash 
with order. Delivery, postpaid, guaranteed.) 


* Volume I supplied only in orders for complete set (Volumes I-V) 


Medotopes by Squibb — 





Radioactive Pharmaceuticals for diagnosis and therapy 


IODOTOPE DIAGNOSTIC 
Thyroid gland uptake, 
protein-bound-iodine (PBI) 
studies, and thyroid scanning. 


ALBUMOTOPE 

Blood and plasma volumes; 
circulation times, cardiac 
output. 


CHROMITOPE SODIUM 
Tagging red blood cells 
for volume, survival, 
gastrointestinal bleeding. 


OLEOTOPE 

Fatty acid absorption studies. 
TRIOLEOTOPE 

Fat absorption and 
pancreatic function 

studies. 


RADIO-CHOLOGRAFIN 
Liver function, blood 
circulation studies. 
ROBENGATOPE 

Liver function. 


HIPPUTOPE 
Kidney function, 
circulation time. 





A 


MEDOTOPES | 





Medotopes cover an extensive range of 
diagnostic and therapeutic procedures. 
each reflecting the latest developments in 
radioactive medicine. Æl] Medotopes con- 
vey, as well, the utmost in safety and con- 
venience. All feature unique packaging 
safeguards: exclusive lead shield en- 
closures for easy opening —no direct 
contact is required; bottle caps unscrew 
automatically; shipping cartons have 
“pull-tab” openers; vials and bottles are 
carefully encased and then doubly pro- 
tected by transparent, shatterproof plastic 
coatings. Each preparation is custom- 
handled. Delivery is custom-routed by 
Squibb Traffic Service. Access to three 
major airports expedites this service. 


Diagnostic Medotopes, in addition to 
those illustrated, are: Chromitope Chlor- 
ide * Ferrutope * Phosphotope * Rubra- 
tope 58 and 60 * Cobatope 58 and 60 
Tritiotope * Therapeutic Medotopes are: 
Aureotope * Chromphosphotope * Iodo- 
tope * Iriditope * Phosphotope. 


For full information, communicate with 
E. R. Squibb & Sons, Professional Service 
Department, 745 Fifth Avenue, New York 
22, New York. 


edotopes 


SQUIBB 
Squibb Quality 
—the Priceless Ingredient 


(8) 6$ 
'ALBUMOTOPE' *, ‘AUREOTOPE’™, H ^ 
'R) ,a z 

“CHROMPHOSPHOTOPE’™, ‘COBATOPE 58 AND 6¢ 'FERRUT 

A) Qo. ® 
'HiPPUTOPE','ioDoTOPE' V," iRIDITOPE ME TOPES’ “Y 
"E À B. uus " anpra emia. s 
PHOSPHOTOPE’™, 'ROBENGATOPE' "^, 'RUBRATOPE' ^, 


G] 
AND 'TRIOLEOTOPE' ^" ARE SQUIBB TRADEMARKS. 
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With 


The Machlett Dynamax “50” 


Machlett Laboratories proudly offers in this, the newest of x-ray tubes, rotational speeds 


three times those of conventional rotating anode tubes. This latest addition to the broadest 


line of rotating anode tubes available today makes possible :— 


RAY TUBES SINCE 1897 
TODAY THEIR LARGEST MAKER 


vi 


Radiography at 150 KV. 


Higher loading capacities in millisecond cineradiography and 
general radiography. Triple rotational speeds provide loadings 
\/3 times those of conventional tubes. 


Spot film work in conjunction with fluoroscopy without com- 
promise due to focal spot size. 


Consistently high radiographic quality in conventional as well 
as advanced techniques with the same tube unit. 


This new insert coupled with a new hous- 
ing design, modern in concept and execu- 
tion—small, light and compact— provides 
today's most versatile diagnostic x-ray tool. 


Write today for full technical 
data on the new Dynamax “50”. 





NOW... 


high speed with high definition 


in a new and superior intensifying screen! 


ILFORD FAST 
TUNGSTATE SCREENS 


These new screens achieve a combination of qualities never before 
available. They are the result of over 35 years of Ilford 
experience in manufacturing high quality intensifying screens. 
Specifically, Ilford Fast Tungstate Screens offer: 








a ————————— z " ~ — — o Á—À 
=- e e má A = a; H 





i Speed. Twice the speed of “Stand- 
, ard" screens at all kilo-voltages from 
| 40 to 150 KV. 


. Definition. Due to unusually fine 
~ grain size, definition is higher than 
_ that of many screens with half the 
| speed. : 


ILFORD 





. Static Resistance. A specially com- T 

pounded coating dramatically reduces | 

the incidence of static induced by un- | 
loading cassettes. 


‘Durability. The useful life of these 

screens has been substantially ex- 
tended by their tough stain- and 
abrasion-resistant surface. 


bie ee 225) 5 GI cui e a) qu aptas cop ETE amp aisi calm tU CE qt m dni tiit. i - 


Next time you order intensifying screens, specify Ilford Fast Tungstate 
and solve your screen problems once and for all! 


ILFORD INC. 37 WEST 65th STREET, NEW YORK 23, N.Y. 


IN CANADA; CANADIAN DISTRIBUTORS FOR ILFORD LIMITED, LONDON; W.E. BOOTH COMPANY LIMITED, 12 MERCER ST., TORONTO 2B. 
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"There : are three 1 main advantages 


‘ntoors TELEPAQUE 


A Excellent cholecystograms are readily obtainable. 


2. The side reactions are usually minimal, only rarely - 
_ very disturbing, and often completely absent. 


: 3 In a fairly large percentage of cases, the cystic and 
| the common ducts are quite definitely outlined, 
and occasionally. even the hepatic duct." | 


-- Buckstein, Jacobi Thè Digestive Tract in Roerdigenoioey. ed. 
3 D 2, Philadelphia, J. B. Lippincott Co., 1953, Vol. 2, p. 1003, 


superior orat — 
cholecystography and 
cholangiography — 





| Telepaque (brand of iopanoic acid), trademark reg. US. Pat. Off. 


ew Instrument Measures 
Beta, Low-Enersy X-Rays 


CLEVELAND — — A portable. vibrating reed, 
low-energy survey meter of extreme sensitivity 
for detection and measurement of beta and 
gamma radiation over à a broad energy range 
was shown here today by the Victoreen 
instrument Company. 

According to a company spokesman, the 
new Victoreen Model 440 Low Energy Survey 
Meter brings greater safety tO gamma ray 
surveys because It includes the often dangerous 
scatter components in the measurement. 

Additional new í applications pointed out for 
particular * attention were X-ray crystal Spec 
trometcrs, dental X-rays» radar sites, etc. 

Victoreen, the pioneet designer and pro- 
ducer of radiation detection and measurement 
eae e the m M n» à 

"A E knob control turns "the insti Wee 
On, n five full-scale sensitivity ranges. 
of 0:2 ay 10, 0-30, 0-100. 0-300 mr mr. Transis- 
ERST E prit ied circuitry “provides stable, 
trouble-free operation from four D- cell batteries. 








































Victoreen M 
odel 440 
Survey Meter Low Energy 
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Dynamic Myelography 


Th 


onstrate the bulging of the annulus fibrosus 





» two radiographs of the same patient dem- 





during hyperextension and flexion, respectively, 
of the vertebral column. 30 ec of Pantopaque 
contrast medium was used. Note how this tech- 
nique permits visualization of the posterior sur- 


face of the vertebral canal. 








“PANTOPAQUE” is the registered trademark under which all oo x-ray 
dealers supply the compound ethyl iodophenylundecylate, which is synth 
the Research Laboratories of Eastman Kodak Company and prepared. as the 
myelographic contrast medium lopheudylate Injection, U.S.P., by Lafayette 
Pharmacal Inc. The trademark serves to indicate to the Midiolooisi continuity of 
ture of this medium. 














xperience in the manufac 


A matter of 
great importance 
to users of 


X-0MAT and PAKOROL-X 


Roller Processors 


The Type-3 Graph-O-Mat system for processing 
x-ray film is the only chemical system that . . 
1. Has been formulated exclusively for use in 
all voller processors. 2. Solves the problem of 
excessive contrast. 3. Offers the only harden- 
ing developer formulated to work specifically 
with all medical screen type films. 4. Keeps 
machines cleaner. Eliminates jams caused by 
chemical build-up on rollers. 





Write for current price list and X-Ray Bulletin No. 3. 
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TYPE 3 GRAPH-0-MAT TYPE 3 GRAPH-O-MAT' 
DEVELOPER F | X E R 
REPLENISHER FIXER 


5 U.S. GALLONS CONC. 


MAKES 20 GALLONS 


5 U.S. GALLONS CONC. 


MAKES 20 GALLONS 







PHILIP A. HUNT COMPANY 


PALISADES PARK, NEW JERSEY. MADE IN U.S. A 


PHILIP A. HUNT COMPANY 


PALISADES PARK, NEW JERSEY. MADE IN U.S 





meee HUNT FOR THE BEST IN MANUAL AND AUTOMATIC PROCESSING CHEMISTRY | sarees — 


PHILIP A. HUNT COMPANY 


PALISADES PARK, NEW JERSEY 
BRANCHES IN PRINCIPAL CITIES 
In Canada: Philip A. Hunt Company (Canada) Ltd., 207 Queen's Quay West, Toronto 
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dependability 


Dosage: 6 capsules approximately 12 to 14 hours before examination at intervals 
of 2 to 5 minutes. See package insert for complete dosage information. 
Contraindications: Similar to other contrast media of this class, ORABILEX is con- 
traindicated in the presence of renal insufficiency. 

Supply: Envelopes of 6 capsules (0.75 grams each). Boxes of 5, 25, and 100 enve- 
lopes. Also available, hospital-size bottles of 250 capsules. 

Bibliography 

l. Meszaros, W. T., and Rich, F. M.: J.A.M.A. 172: 1884 (April) 1960. * 2. Bluestein, 
S. G.: J. Med. Soc. N. J. 56: 602 (Oct.) 1959. * 3. Arcomano, J. P., et al: Am. J. Digest. 
Dis. 4: 466 (June) 1959. * 4. Heacock, C. H., and Wilson, J. M.: Memphis Med. J. 34: 187 
(May) 1959. * 5. Teplick, J. G., et al: Am. J. Roentgenol. 80: 961 ( Dec.) 1958. * 6. Bick- 
ham, C. E., Jr., et al: Southern Med. J. 53: 77 (Jan.) 1960. 


oral cholecystographic medium 
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bunamiodyl sodium 


E. FoucERA & COMPANY, INC. 
Hicksville, Long Island, New York 
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in table design! 


AAOC 


Diac d 


ULTIMA-10 


HEAVY DUTY 
RADIOGRAPHIC-FLUOROSCOPIC 


X-RAY TABLES 


FOR THE PATIENT: 
the ultimate in comfort 


FOR THE RADIOLOGIST: the ultimate 
in efficiency and convenience... less 
work and less effort to do it! 








X-R 








t operator’ is 








AY COMPANY 


keep clean. 


emphasize working area; dark hamme 


de "must" and this table certainly has i 


. ample protection. A retractable radiation 


a built to. ; end vp und 









spot device | - lower geh fas ma e i 



























overed-up i 
six Zan We FE 


Polis dni Jines. No unnecessary. ig 
crease cost or decrease function. It’s go 
a dignified way. Smooth surfaces are eas 


Smart two-tone colors: light sand tone o 





that continues to look good after year 
sweeping, spillage or just plain abuse. 


BUILT-IN PROTECTION: Adequate ES 
enclosed body and automatic bucky - 


optional equipment. 


ice. Why? because it has. 


mechanism: throughout. P : | 
Standard's 50 years of experience in H 


TOP VALUE! This 1 table i is ell new fr om 


this as a better buy! 


G-E MAXITRON' 3OO 


X-RAY THERAPY UNIT 


In a single unit... 
this complete range 
of x-ray therapy: 


SUPERFICIAL / INTERMEDIATE / DEEP... 
WITH OR WITHOUT ROTATION 


Compare the capabilities of this G-E 
Maxitron 300 with the usual x-ray therapy 
installation: differences are startling. Maxi- 
tron 300 offers superficial to deep therapy 
(including rotational option) in a single com- 
pact unit! Output is remarkable, with 
the Maxitron’s 50% depth dose ranging from 
5 mm to 7.5 cm. 

It's radically different too, in its six-phase 
positioning—angulates exactly, handles so 
casily. In fact, this feature is a particular 
favorite among users! 

On the pages following there's more about 
Maxitron 300, and your G-E x-ray represen- 
tative has complete data. Or write X-Ray 
Department, General Electric Company, 
Milwaukee 1, Wisconsin, Dept. A-82. 





Progress fs Our Most /mportant Product 


GENERAL QA ELECTRIC 
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De Paul Hospital, Norfolk, Virginia—This Maxitron 300 x-ray 
therapy unit, like so many others of its kind from coast to coast, is 
in constant demand for treating cases in all categories. In this 
300-bed Sisters of Charity hospital, the installation aids the De- 
partment of Radiology in gaining maximum utilization of precious 
floor space. | 
























: Remote technic selection 


Dial the exact dose rate and half-value layer you 
want, any of ten directly from control console 
(half-value layers range from 0.25-mm Al to 
.4-mm Cu). Correct filter spins into position, kvp 
and ma are matched—all automatically. Vernier 
adjustment of kvp and ma, registered on direct- 
. reading meters . . . built-in beam monitor to check 
. dose rate . . . precision, integrating-type, electric 
. treatment timer . . . many other conveniences 
. you'll appreciate in this compact control. 





insta treatment. capac jit 


Every design feature of the Maxitron 
tributes to shorter treatment periods . 
patients per day. Time saving begins y 
daily warm-up, none between patie 
Maxitron 300's efficient positioning ad 
clip minutes from preparation-for-treatn 
time. High r-output speeds actual treatn 
constant dosage assured by electron 
supply, stabilizing both tube current 
voltage. Operator's time is conserved 
reliable remote controls described belo 


XITRON’ 300 | 


X-RAY THERAPY UNIT 


All-around operating flexibili 


Whether you mean “handling ease" x 
say flexibility—or are thinking of freedo: 
tion without limitation—Maxitron 30 
Up, down, in, out, across and arounc 
compact, gas-insulated tubehead : 
smoothly and easily to guidance from y 
..locks *on target" with the flip of a sw: 
ease of adjustment greatly facilitates i 
intracavity, multiport or rotational ap] 
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SPECIAL NEWS FOR 
OWNERS OF GENERAL 
ELECTRIC X-RAY 


EQUIPMENT 
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NOW YOU CAN SAVE ON 
SERVICE WITH YEAR-ROUND 
PLANNED MAINTENANCE! 
G-E x-ray equipment owners every- 


where now can share in a unique new 
program called Planned Maintenance 


Service. It tackles x-ray service problems 


from two angles: First, through regularly 


scheduled “tune-ups” of equipment . 
second, by providing emergency service 


any during DD ss hours, free of 


tls 


Curb repair costs. Pay onlv the 
monthly rate and, thereafter, vou're 
free of service-labor charges no matter 
how serious the problem or how fre- 
quently you request help! 


Extend equipment life. By detecting 
trouble early and correcting it, appara- 
tus life is prolonged... prematur 3 
deterioration forestalled. Performance 
stays at unusual levels of efficiency. 


Easier budgeting. This bonus advan- 
tage stems from never being in the dark 
about future labor costs for x-rav 
repairs. Makes it easy to establish a 
figure for your annual budget. 

Full details on Planned Maintenance 


Service can be obtained from your G-E 
x-ray representative. Or write to X- ded 


Department, General E A cde Com 
panv, Milwaukee 1, Wisconsin, 
requesting Pub. A-82. 


Progress ls Our Most "Hn poni? Product 


GENERAL GO ELECTRIC 





OOR-TO-CEli 
TUBESTAND 





SP-300 


A complete X-ray installation of unprecedented reliability— 
surpassing anything in its power range—-but priced con- 
siderably lower. CONTINENTAL has used the packaged as- 
sembly concept to reduce the cost of producing this elaborate 
X-ray equipment. 


MPLETE 


300 MA at 100 KVP automatic power unit 
Motor-drive, spot-film table 
Floor-to-ceiling, 360? tubestand 

2 rotating anode X-ray tubes 


pm "gh minit 


> 


iin milli iin: immuil 





Write for information on 


thi: i t 
CONTINENTAL X-RAY corporation obligato o en no 


obligation. 
1536 Clybourn Ave. 68 Nassau St. 


Chicago 10, illinois New York 38, N. Y. 


X 








lightning fast, radiation-sparing x-ray 
for procedures like these where SECONDS count 











TIBIA/FIBULA (WET CAST) HIP PINNING CATHETER LOCATION 


POLAROID -000x 


you see it In 10 seconds The new Polaroid 3000X Radiographic Packet is similar in speed and sim- 


plicity to the Polaroid Land films used for swift snapshots. It delivers a finished 
dry radiograph 10 seconds after exposure. 


you take it with 80% less exposu FE The Polaroid 3000X Packet uses as little as 1/5 the 


exposure required for a conventional x-ray film: reduces radiation-dosage to 
patient by 80? 


& 
plenty of latitude, too There's ample exposure leeway in the new Polaroid 3000X: no need for hair 


line technique factors. 








Polaroid packets, cassettes, and processors are now avail- 
able for immediate delivery. Call any local Picker office or 
write Picker X-Ray Corporation, White Plains, N.Y. 








MODERN SYSTEMS FOR 
X-RAY FILM PROCESSING 


For 
rocessin: 














Pakorol-X 


Processor 


The new Pakorol-X is a com- 
plete small, compact, low-cost 
system featuring fully auto- 
matic hangerless processing and 
drying. It's fast and quiet — 6% 
minutes total processing and 
drying time for any brand of 
screen film. Satin finish stainless 
steel. AVAILABLE FOR RIGHT HAND 
OR LEFT HAND INSTALLATION. 





Model 39 X-Ray Filmtanx 


The Model 39- X-Ray Filmtanx provides an 
efficient system for film processing. For 
cleanliness it's stainless steel throughout. 
Individual tanks with tempering cells and 
drain valves, Easy to get at control and 
plumbing connections. Sixty or more radio- 
graphs an hour. AVAILABLE FOR RIGHT HAND 
OR LEFT HAND THRU THE WALL INSTALLATION. 


For consistent top quality control, Pako offers a com- 
plete line of associate products for chemical mixing 
and handling, circulation-filtration and automatic 
temperature control. 





Contact your Pako Distributor, or write directly to Pako Corporation. 


PAKO CORPORATION 


6300 Olson Memorial Highway * Minneapolis 40, Minnesota 
PAKO FOR PROGRESS 





XNXH 


“Outstanding Contribution" in Cholangiography 


Rapid Optimal Opacification: 
Within 15 minutes, Cholografin 
outlines hepatic and common 
ducts even after cholecystec- 
tomy, reveals biliary ducts in 
about 25 minutes, and com- 
pletely opacifies the gallbladder 
within 2% hours. * 


High Diagnostic Accuracy: 
Accuracy in diagnosing bile 
duct disease in postcholecystec- 
tomized patients is reported to 
be 86%. In another series, 
Cholografin permitted diagnos- 
tic interpretation in almost 70% 
of patients with chronic chole- 
cystitis. 


“With Little Risk” No hepatic 
or renal toxicity, no delayed re- 
actions have been observed. 
Cholografin “is the method of 
choice"" for gallbladder visuali- 
zation in infants, 


Chologratin 


Sodium / Methylglucamine 








e. . : E^ 
Duogr af EIE. Squibb Diatrizoate and Iodipamide Methylglucamines for rapid 


visualization of biliary and renal tracts in routine examinations or differential diagnosis 


Supply: Cholografin Methylglucamine Squibb lodipamide Methylglucamine Injection U.S.P. is sup- 
plied in 20 cc. sizes, with sufficient excess for sensitivity testing. 


Cholografin Sodium Squibb Iodipamide Sodium Injection N.F. is supplied in cartons containing 
ST; | Í 
two 20 cc. ampuls with sufficient excess for sensitivity testing. 


Duografin is supplied in bottles of 50 cc. 


For full information, see your Squibb Product Reference or Product Brief. 


References: (1) Cohn, E. M.: Am. J. Gastroenterol. 35:115 (Feb) 
1961. (2) Jones, M. D.; Sakai, H.; and Rogerson, A. G.: J. Pediat. 
53:172 (Aug.) 1958. (3) Machella, T. E.: Gastroenterology 34:1030 
(June) 1958. (4) Orloff, T. L.: Am. J. Hoentgenol. 80:618. (Oct) 
1958. (5) Johnson, G., Jr.; Pearce, C.; and Glenn, F.: Ann. Surg. 
152:91 (July) 1960. (6) McClenahan, J. L.: Pennsylvania M. J. 


62:188 ( Feb.) 1959. scHovograrin’ © ano ‘suograsin: @ ANE SQUIBB TEAGEMARHS, 
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“by Squibb Quality — 
the Priceless Ingredient 








From large dense masses 
to confined areas difficult 
to reach, your GEVAERT 
medical x-ray film aids in 
producing an image of con- 
cise clarity and definition. 
And you achieve this maxi- 
mum performance with a 


minimum of exposure. 


Exclusive Distributors: 


LOW X.RAY CORPORATION 
i61 Sixth Avenue, New York 13, N.Y. 


Other Offices: 


2304 Sawtelle Blvd., Los Angeles 63, Calif. 
501 Armour Circle N.E., Atlanta 9, Georgia 
7307 Ardmore Street, Houston 21, Texas 

5611 No. Lincoln Ave., Chicago 45, Hiinois 


Nationwide Warehousing 


GEVAERT 


X-RAY FILM 
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ECIFIC 
TIVITIES 


Here's what quantity production of Cobalt 60 of 
up to 150 curies per gram quality will mean in your 
COBALT CLINIC. 

1 HIGHER OUTPUTS — Without penum- 


bra problems — shorter treatment times 


even at increased treatment distances. 


2 LESS PENUMBRA—With smaller 
source dimensions, sharper field definition, 


less integral dose, more beam control. 


3 GREATER CHOICE OF SOURCE 
DIMENSIONS — Now clinically adequate 
outputs are available from smaller dia- 
meter sources than ever before. You can 
also have virtually “tailor made” sources 
in diameter increments of 4 cm, between 
0.5 and 3.0 «m for optimum size-output 


combinations. 


N OTE + These new high output sources can be used 


in any AECL unit now that greatly increased capacities 

are available using AECL’s new URANIUM shielding Don't forget, your present 
source is always worth 

insert. (Uranium shielding inserts are available for all money under the 

AECL Cobalt units, new or installed, providing maximum AECL SOURCE 

REPLACEMENT PLAN. 


capacities of 3,000 curies to 8,000 curies plus!) 








DYE INJECTOR 













is ready to help you by demonstrating its su- 
perior quality and simplicity of construction. 
Use this piece for thirty days and convince 
yourself that it is the best value on the market 


today in a phasic dye injector. 


The component parts of the injector are: 

A, Pressure regulator gauge. 

B. Momentary switch to energize solenoid valve. 
C. Solenoid switch operating on 115 V. 

D. Air cylinder-—power source. 


4 
4 


;. Adjustment for graduating amount of media 
expressed. 


F. Micro switch to deenergize solonoid valve. 


G. Pilot light operating simultaneously with 
syringe. 


H. Syringe. 100 cc capacity furnished with unit. 
(50 ce capacity available at extra cost.) 


CO. gas recommended for use. Never use 


oxygen. 


The complete unit is adjustable for height on its vertical standard. Mounted on steel base 


with baked enamel finish—supported by four conductive castors. 


For further 


PHELAN MANUFACTURING CORP. 


information write 


or phone collect 2523 Minnehaha Avenue Minneapolis 4, Minnesota 
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Now... A Major Advance in Modern Intensifying Screens 


great new screens from Ansco 





{Above} Ansea Dura-Speed extremely high-speed intensifying (Above) Ansco Dura-D medium speed intensifying screens provide 
screens permit minimum patient exposure with maximum image exceptionally fine detail at high or low KvP. Their fine grain 
quality with high KvP techniques. Also shorten exposure time and structure is ideal for techniques requiring ulftra-fine image detail. 
provide maximum detail with low capacity equipment. Well suited to general radiographic work. 


Plus All These Other Advantages! 


Better Sereen-Film Contact (See illustration at left). The bal. 
anced density and thickness of Ansco's screen base material has 








p E strength to protect the delicate calcium tungstate layer from stress, 

| o nq yet is soft enough to allow the screen to conform to the cassette 

[ | for optimum screen-film contact. 

| oa e || Easier Cleaning. No special cleaner needed. A damp cloth or 

| IMPROPER SCREER-FILM CONTACT — OPTIMUM. SCREEW FILM CONTAC | mild soap and water solution easily removes most stains associated 

j with sereens. 

| | Longer Life. The use of "chemical" pure materials in the manu- 

| | facture of Ansco screens, plus their special non-pitting surface 

| | coating, assures long life with no recession in speed. 

| | Consistent Quality. Ansco’s exacting requirements for consistent 

| | — grain size and layer thickness guar- 

| |  antee uniform speed ratings from ai. d 

| | pair to pair of screens. A — : 

bes _| Static Resistant. All materials I ] S CO ÁP 
used in the manufacture of Anseo — ! PG. 
Intensifying screens are selected — | x E 

ANSCO, Binghamton, N. Y., A Division for their resistance to static elec- — ; “TRY : 

of General Aniline & Film Corporation — tricity. ae LEEN PE SR 


Peston once ripae 










With Atomium’s new VOLEMETRON,* 
you can guickly obtain highly accurate 
volume measurements of whole blood, 
plasma, or red cells. It’s as easy as this: 


NOW PRECISE 
BLOOD VOLUME MEASUREMENT 
IS EASY! 


1. Prepackaged syringe containing radio- 
active tracer material is placed in DOSE 
well of VOLEMETRON. Value of dose is 
automatically stored in memory circuit. 

2. Reference blood sample is drawn. The 
measured dose is administered and empty 
dose syringe returned to DOSE well. 
VOLEMETRON automatically corrects its 
“memory,” subtracting value of residue 
in the syringe and instrument background. 
3. After sufficient mixing time, postmix 





blood sample is drawn. Both reference 
sample and postmix sample are placed in 
respective VOLEMETRON wells. 

Now, VOLEMETRON automatically 
computes the patient's blood volume, indi- 
cating it directly in liters on an illuminated 
meter, 

Total determination time: 10-15 minutes 
(including mixing of dose in patient's sys- 





tem). Accuracy for overall procedures: 
"5 (even for consecutive determina- 
tions). For full details, write Atomium 
Corporation, 940 Main Street, Dept. 40-B, 


Waltham 54, Massachusetts. 
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,.. radiological studies with Barotrast 
are routinely exceptional... 


B. AROR ASI MAINTAINS UNIFORM SUSPENSION 


Barotrast will not separate, crack, peel, or clump. 
Its unique adherence to the intestinal mucosa gives a uniform, stable, and flexible coating. 


It possesses unparalleled properties of flow, coating, and water retention which are not 
affected by mucin content, enzymes, or changes in pH. 

Recognizing these singular benefits of Barotrast, many radiologists who have already 
adopted its use for double contrast studies are now finding Barotrast to be exceptional 
in upper GI and small bowel studies. 

Available in 25-lb. cartons through all radiological supply houses. Literature available 


from Barnes-Hind. 
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BARNES-HIND BARIUM PRODUCTS, INC., 895 KIFER ROAD, SUNNYVALE, CALIFORNIA. 
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for operative cholangiography and hysterosalpingography 


Not too dense as to mask pathologies. Well tolerated, completely absorb- 
able, suitably viscous, aqueous and miscible, more and more Medopaque 
is becoming the contrast medium of choice. T5 











MEDOPAQUE is an aqueous, sterile, viscous contrast solution containing 35%: Sodium 
Ortho-iodohippurate, 10% Sodium Iodide and a blend of polyethylene glycols. Net 
iodine content 20 
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270 Lafayette Street, New York 12 
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requires only 
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. . . « but Fax-Ray Junior’s cap- 
abilities do not end here. This ver- 
satile little unit will also process 
industrial films and X-ray papers 
with equal fidelity and trouble 


free operation. 


In the FAX-RAY JUNIOR, con- 
tinuous control over processing 
factors is maintained. Processing 
speeds are adjustable to variable 
constants, temperatures of chemi- 
cal solutions and wash-waters are 
automatically controlled to within 
1/4°F and films are transported 
automatically through a process- 
ing system of high impingement 
agitation of continuously filtered 
and recirculated solutions for max- 
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, DRIES FILM WITHOUT 
Wc HEAT IN LESS THAN 
í TEN MINUTES!!! 
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imum resolution and grain refine- 
ment, 


There is no film loss or damage. 
Finished films are delivered dry 
and retain original exposure char- 
acteristics to the highest degree of 


fidelity and clarity. 


A few of the many desirable 
features to be found in the Fax- 
Ray Junior are: 

Convenient, self contained viewer 
for “on the spot” emergency read- 
ings — constructed of type 316L 


mfgrs. of: 





Stainless Steel — required main- 
tenance time cut to minutes per 
day — processes any manufactur- 


ers film in mixed sizes .up to 
14” X 17” — uses standard solu- 
tions — installs through the wall 
or within the darkroom. 


Fax-Ray Junior sells COMPLETE 
for $7500. * Write for complete 
information. 


o 


MANUFACTURER'S SUGGESTED 


SELLING PRICE SUBJECT TO CHANGE 


WITHOUT NOTICE. 
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HIGH GAMMA, AUTOMATIC 
ROLL FILM PROCESSOR 


AMPLATZ INJECTOR 


A COMPACT PRESSURE DEVICE FOR 
ALL TYPES OF CARDIOANGIOGRAPHY 





^ 36 cc of 75% Hypaque thru 
No. 7 catheter in 1 second 


"hand operated or remote 
control 


y. portable and compact. 
y only 10 pounds in weight. 


safe and reliable, exten- 
sively tested. 


y/ simple in operation. 


y. unique low friction stainless 
steel syringe. 


effective pressure control to 
750 or 1200 psi. 


y automatic exposure release. 


' thermostatically controlled 
heating jacket. 


EugusiscprnpU pn: | ; injection indicator for EKG. 
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At last the literature. includes a fascinat- oo 
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p of thoracic surgery--covering the subject 
T 3 from the time of the Smith Papyrus to ee structive details including results. It could 
$ the present, Although the period before pU prohtably be consulted in the care of sur- 


it. 





1900 was important in the evolution of 
thoracic surgery, the really dramatic ad- 
vances have come since that date. Dr. 
Meade has known the men who made 
tory in this feld. 
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Single-section and simultaneous multisection radiography 
with the patient in any position 


Aimed body-section radiographs of standing, recumbent and obliquely positioned patients. bas. 
setting by motor drive. 


Simultaneous multisection radiography (visualization of several body layers with a single exposure) 


Visualization of thin as well as thick layers. 


Depth of object to be radiographed can be determined before the body-section radiograph is made. 


Four different travel speeds for selecting the most suitable planigraphic exposure time. Expos 
times as short as 0.5 sec are attainable. 
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Normal radiography with the x-ray beam vertical or oblique to the patient. 
No grid shadows due to built-in Catapult Bucky stereo-radiography (on request). 


Optional, variable focus-film distance for normal radiography with Catapult Bucky. 
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Advanced new Westinghouse control design brings 
significant advantages to the Cobalt GO Ring. It fea- 
tures a new automatic arc-speed computer requiring 
only arc and time settings. Whisper-quiet rotational 
drive, with exclusive patient contact protection, pre- 
cisely follows control directions. Positive collimation 
turret, versatile ring and table are smartly styled in 
ivory and gold. For more information: Westinghouse 
X-Ray Department, 2519 Wilkens Ave., Baltimore 3, 
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THE OCCIPITO-ATLANTO-AXIAL JOINTS IN 
RHEUMATOID ARTHRITIS AND 
ANKYLOSING SPONDYLITIS* 


By WILLIAM MARTEL, 


M.D. 


ANN ARBOR, MICHIGAN 


HE occipito-atlanto-axial region has 


special significance in "rheumatoid 
disease" * because it contains synovial 


tissue and important ligaments closely 
arranged within a small, critical space. 
Nontraumatic, atlanto-axial dislocation has 
been reported in ankylosing spondylitis and 
also in rheumatoid arthritis 55. 1417.18.21,22,3 


but the prevalence and significance of 


anterior displacement of the atlas in these 
conditions have not been generally appreci- 
ated. At times, anterior dislocation of the 
atlas was the initial manifestation of rheu- 
matoid disease?" and occasionally its 
relationship to coexisting chronic arthritis 
was apparently not recognized.??* Further- 
more, onlv a few reports have emphasized 
that the cervical spine may be affected not 
onlv in children but also in adults with 
classic rheumatoid arthritis.?/19 22:97 


* The teri 
to include rheumatoid arthritis, ankylosing spondylitis and the 
so-called rheumatoid variants, such as juvenile rheumatoid 


arthritis and arthritis associated with psoriasis or with chronic 


uliopathic ulcerative colitis. 
* P 


2740; 1 960. 


rheumatoul disease" is used here in a general sense 


joints function 


resented at the Sixty-first Annual Meeting of the American Roentgen Ray Society, 





Neck pain and stiffness are not uncom- 
mon 1n rheumatoid disease. In view of the 
frequency of peripheral joint subluxations 
in such patients, it was of interest to obtain 
flexion views of the cervical spine to learn 
whether these Joints were similarly affected. 
Subluxations, especially atlanto-axial and 
vertebral erosions, particularly of the 
odontoid process, were common. A vertical 
displacement of the cervical spine with 
respect to the foramen magnum 
frequent finding. 


Was i 


ANATOMY 


The odontoid process forms median 
synovial joints anteriorly with the atlas and 
posteriorly ho the transverse ligament 

(Fig. 1). This ligament is responsible for the 
stability of n atlanto-odontoid Joint and 


prevents the atlas from slipping forward 
when the head is flexed (Fig. 2). It mav 


contain a cartilaginous body against which 
the dens articulates, and a synovial bursa 
may be found behind it. The atlanto-axial 
chiefly in rotation. but 
Atlantic City, New Jersey, 
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From the Department of Radiology, The University of Michigan, Ann Arbor, Michigan. 
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Tectoria! membrane 


Dura 


Superior band of 
cruciate ligament 


occipital membrane 


Vertebral artery and 
ist cervical n. 


Ligamentum flavum 


z^, end Cervical ganglion 


Inferior band of 
cruciate ligament 





ligament 


Dura 


Fic. 1. Mid-sagittal section. Relationship of synovial tissue and ligaments to the atlas, odontoid and foramen 
magnum. Án inconstant synovial bursa may also be found beneath the anterior margin of the foramen 


magnum. 


normally also provide a minimal degree of 
flexion-extension motion. Thus, a cranial 
shift of the anterior atlas relative to the 
dens can be noted in extension and a slight 
gaping of the superior aspect of the atlanto- 
odontoid space may be seen in flexion.“ For 
practical purposes, this space is constant in 
adults in flexion and extension, especially 
inferiorly, and is said not to exceed 2.5 
mm.!5 It is apparently impossible to sepa- 
rate the odontoid from the atlas in cadavers 
unless the transverse ligament is completely 
cut. In such instances the alar ligaments“ 
and possibly also the external occipito- 
atlanto-axial ligaments?’ limit the degree 
of forward displacement of the atlas and 
skull. 

The tectorial membrane and the external 
cranio-vertebral ligaments have been re- 
garded as limiting the range of flexion- 
extension of the head, a motion which 
occurs chiefly in the atlanto-occipital joints. 
Werne“ believes that flexion in these joints 


may normally be checked by skeletal con- 
tact between the anterior margin of the 
foramen magnum and the apex of the dens 
via an interposed synovial bursa. Trolard” 
also noted an inconstant supra-odontoid 
bursa beneath the anterior margin of the 
foramen magnum. An anomalous median 
“third condyle” on the inferior aspect of 
the basilar process, sometimes bearing an 
articular facet, has been described.?? This 
may represent a "manifestation of an oc- 
cipital vertebra.’”4 

Basilar invagination may be congenital 
or acquired and implies an upturning of the 
foramen magnum margins associated with 
a vertical shift of the spine with respect to 
the skull. This condition is suggested when 
the odontoid tip lies more than 4.5 mm. 
above McGregor’s base line, from the hard 
palate to the inferior margin of the occipital 
curve. Another, more direct index of 
basilar invagination is the angle subtended 
by the clivus and plane of the foramen 
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Apical lig. of 
odontoid process 











Odontoid process 


Alar lig. 
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of atlas 
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of cruciate lig. 


Fic. 2. Coronal section. Posterior view. The transverse ligament keeps the odontoid closely applied to the 
anterior atlas. (Synovial tissue and vertebral arteries are not shown.) 


magnum which normally is said not to 
exceed 156.223 


METHODS AND MATERIAL 


Lateral roentgenograms of the cervical 
spine were obtained in flexion and extension 
in 34 patients with rheumatoid arthritis 
and 32 with ankylosing spondylitis who 
were selected because of persistent neck 
discomfort or severe, progressive disease. 
Lateral midline laminagrams of the cervical 
spine were made in 60 of these patients and 
in 20 cases either open-mouth views of the 
odontoid process or frontal laminagrams 
were also obtained. The lumbosacral spine 
was examined in all but one patient with 
rheumatoid arthritis. Almost all with 
rheumatoid arthritis and approximately 
one-third of those with ankylosing spondy- 
litis were current patients at the University 
Hospital. The others had been examined 
during the last four years and were recalled 
specifically for this study because neck 
discomfort had been a significant symptom. 
Three patients with rheumatoid arthritis 
and one with ankylosing spondylitis were 


included because a cervical subluxation was 
clinically suspected or known to have been 
present. Ankylosing spondylitis was differ- 
entiated from rheumatoid arthritis on 
clinical grounds*!2 and on the basis of 
characteristic roentgen findings in the 
lower spine and pelvis in this disease.” 


RESULTS* 


The clinical data are summarized in 
Table 1. None of these patients were less 
than nineteen years of age, although 2 had 
the onset of rheumatoid arthritis at ages 
two and fourteen, and one had ankylosing 
spondylitis at the age of fifteen. 

In these patients with rheumatoid ar- 
thritis, the disease was of long duration with 
persistently active synovitis and progres- 
sive joint deformities unappreciably altered 
by any therapeutic measures. Many had 
excessive and sometimes spectacular peri- 
articular bone resorption, widespread rheu- 
matoid nodule formation and strongly 
positive tests for the rheumatoid factor. 


* Some of these cases have been previously reported.” 


226 
TABLE I 
CLINICAL DATA 
Rheumatoid Ankylosing 
Arthritis Spondylitis 
Males 8 25 
Females 26 7 
Totals 34 32 
Age (yr.) 
<30 3 3 
30739 3 3 
40749 9 16 
50-59 13 6 
>59 6 4 
Duration (yr.) 
«IO to 3 
10-20 I4 14 
> 20 IO I5 
Rheumatoid Nodules 17 Oo 
Rheumatoid Factor 
No. positive 21 4 
No. tested 30 13 
Steroid Therapy 
3 mo.-I yr. 8 2 
>I yr. 23 3 
Peripheral Joint Classification* 
Stage I o © 
Stage II 2 o 
Stage III 23 2 
Stage IV 9 4. 
34 6 


* American Rheumatism Association criteria? 


Neck discomfort was or had been present in 
most cases, but in some instances of severe 
cervical instability this was not a promi- 
nent symptom. Subluxations of the periph- 
eral joints were common and at least 7 
patients had spontaneous tendon ruptures. 
The disease was also severe in the majority 
of patients with ankylosing spondylitis and 
many had virtually complete spinal rigid- 
ity. Almost all had neck discomfort and 14 
patients received roentgen therapy to the 
cervical spine. Eleven of the 32 patients had 
hip or shoulder involvement and in 6 others 
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the peripheral joints were affected as well. 

The cervical spine roentgen findings are 
summarized in Table 11.* Erosions of the 
odontoid cortex were present in approxi- 
mately one-third of the patients with 
rheumatoid arthritis, but were less fre- 
quently demonstrated in ankylosing spon- 
dylitis. Bony ankylosis of the odontoid to 
the anterior atlas or basilar process, present 
in at least 7 patients, may have precluded 
the demonstration of such erosions in the 
latter group. There was an associated 
reactive sclerosis of the odontoid ("shining 
odontoid") in 3 of the 4 patients with 
ankylosing spondylitis who exhibited such 
surface erosions. Reactive sclerosis of the 
odontoid was apparent in one other patient 
with spondylitis and in one case of rheuma- 
told arthritis; in the latter the body of the 
axis was also sclerotic and eroded. There 
were cervical vertebral erosions other than 
in the odontoid 1n 9 patients with classic 


'TaABrE Il 


CERVICAL SPINE ROENTGENOGRAPHIC FINDINGS 
IN 66 ADULTS 


Rheumatoid Ankylosing 


Arthritis Spondylitis 
Patients 34 32 
Odontoid Erosions 12 4 
“Shining Odontoid" 1(?) 4 
Atlanto-Odontoid Distance 
(normal limit, 2.5 mm.) 
3-5 mm. 13 5 
5mm. II o 
Other Cervical Subluxations 10 4 
Baseline-Odontoid Distance 
(normal limit, 4.5 mm.) 
5-8 mm. 5 7 
>8 mm. 5 2 
Foramen Magnum-Clivus 
Angle 136° or Greater 4 I 


* Measurements given are uncorrected for roentgenographic 
enlargement. The correction factor varied (83-87 per cent), de- 
pending on the spine-film distance. The target-film distance was 
60 inches for conventional roentgenograms and 58 inches for 
laminagrams. 
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rheumatoid arthritis. These were located in 
the vertebral end plates in 4 instances and 
at the tips of the spinous processes, usually 
C6, C7 or Ti, in 8. Of these 9 patients,"4 
had a norma! odontoid process. 

Abnormal atlanto-odontoid separation 
was present in 29 patients and, of these, 
Hexion views were required for the diagnosis 
in 23. Of the 11 patients in which this was 
eer e (greater than ¢ mm.), 8 had no other 
cervical n) Cervical subluxations 
other than atlanto-axial were frequent and 
were multiple (exclusive of Ci-C2) in ; 
patients with rheumatoid arthritis. These 
figures do not include instances of minimal 
malalignment. There were no cases of 
ankylosing spondylitis with multiple cervi- 
cal subluxations. 

Two patients with rheumatoid arthritis 
exhibited ankylosis of the posterior verte- 
bral joints but neither had paraspinal 
ossifications and the disease began in child- 
hood in both; one of these had bony ankylo- 
sis of the odontoid to the anterior atlas and 
basilar process. In another patient with 
rheumatoid arthritis who had severe, im- 


mobile anterior subluxation of the atlas of 


two vears' duration, there was a suggestion 
of calcium deposits in the soft tissues of the 
atlanto-odontoid space and minimal peri- 
osteal new bone formation of the odontoid 
tip, but no bony ankylosis. 

Upward displacement of the spine was 
common in both conditions. At times this 
was severe, especially in rheumatoid arthri- 
tis, and was associated with a wide foramen 
magnum-clivus angle with significant fre- 
quency. 


REPORT OF CASES 
RHEUMATOID ARTHRITIS 


Case 1 (R. K. N 


(0. À293 50). T A sixty year old 
male, who had moderately severe rheumatoid 





arthritis for twenty-two years, complained of 


recent neck pain and weakness. He received 
steroid therapy during the preceding months 
because of an exacerbation of his peripheral 
joint manifestations. Generalized lymphadenop- 


T From the Veterans Administration Hospital, 
Michigan. 


Ann Arbor, 
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Lateral view 
distance (arrow) 
rg“ F ; E PT 
(Courtesy of 4rthritis ana 


Rheumatoid arthritis. 


iG: c Case 
in flexion. The atlanto-odonroid 
measured 7 mm. 
Rheumatism.) 


athy and severe limitation of neck motion were 
present. There was a tender, subcutaneous 
nodule in the occiput. Multiple peripheral 


joints showed chronic, active svnovitis. Neuro- 


logic examination was negative except for mus- 
cular weakness. The latex fixation test for the 
rheumatoid factor was strongly positive 
(1:5120). A roentgenogram showed an anterior 
subluxation of the atlas in flexion (Fig. 3). The 
sacroiltac joints were normal. He developed d 
left hemiplegia and expired. Cerebral arteriog- 
raphy had revealed occlusion of the right in. 
ternal carotid artery. At necropsy the atlanto- 
axial subluxation was confirmed and bilateral 
cerebral infarcts were demonstrated. Micro- 
scopic examination of the odontoid process 
showed erosions of its cartilage and cortex, 
associated with ingrowth of proliferating pan- 
nus (Fig. 44) and an adjacent, chronic, non- 
specific synovitis. Ligaments adjacent to the 
odontoid showed areas of fibrinoid 
with chronic inflammation (Fig. 48). 

Case 11 (D. S. No. 756575). A fifty-four year 
old male had severe rheumatoid arthritis of 
multiple peripheral joints since 1948 for which 


HOCTOSIS 
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Fic. 4. Case i. Rheumatoid arthritis. (2) Odontoid process, X gc. Erosion of cartilage (upper left) and bone, 


x 


with adjacent pannus. (8) Ligament which was adjacent to the odontoid, X140. Fibrinoid necrosis 


é 


and chronic inflammation. 
he received steroid therapy for a period of 
eight years. In 1959 he developed neck pain and 
occipital headaches which were aggravated by 
head flexion. Neck motion was limited and there 
was tenderness over the upper cervical spine. 
He had numerous subcutaneous rheumatoid 
nodules and multiple extensor digitorum com- 
munis tendon ruptures. Neurologic examina- 
tion was negative. The latex fixation test was 
positive (1: 5120). Cervical roentgenograms and 


a midline laminagram showed normal vertebral 
alignment in a neutral position but anterior dis- 
location of the atlas in flexion; the atlanto- 
odontoid distance measured tt mm. The odon- 
toid process was severely eroded and erosions 
were also present in the vertebral end plates of 


Co (Fig. 5$, .4, B and C). 


Case ur (J. P. No. 433316). Rheumatoid 


arthritis began at the age of twenty-one in this 





Fic. c. Case rn. Rheumatoid arthritis. (4) Extension. Normal atlas alignment. Erosions of C6 (arrows). 
(B) Flexion. Atlanto-odontoid separation of 11 mm, (arrow). (C) Midline laminagram. Erosion of the 
odontoid process. (Courtesy of Arthritis and Rheumatism.) 
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forty-three year old male, but was relatively 
quiescent until 1958, At that time, after an epi- 
sode of pneumonia, he developed severe, per- 
sistent synovitis of virtually all peripheral 
joints and was treated with steroids for several 
weeks. Physical examination in 1960. showed 
advanced rheumatoid arthritis of many joints 
and multiple rheumatoid nodules. He had a 
nasopharyngeal soft tissue mass which proved 
to be lymphoid hyperplasia. Neurologic find- 
ines: were meaty ep for Me and a 


es 7 he latex TO ion test was positive 
(1:5120). A roentgenogram showed an increase 
in the atlanto-odontoid distance from 1 to 3 
mm. with flexion and an irregular odontoid 
erosion at the point of articulation with the 
transverse d (Fig. i 


Pu 


old dE Du eic i migratory guru Rn 


Fic. 6. 


Case ut. Rheumatoid arthritis. Midline 
laminagram. Irregular erosion of the posterior 
surface of the odontoid at the articulation with the 
transverse lizament. Note nasopharyngeal lymph- 
oid hyperplasia and prominence of retro-odontoid 
soft tissue. 
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lic. 7. Rheumatoid arthritis. Midline laminagram 
showing an erosion of the posterior aspect of the 


odontoid with an adjacent bone fragment re- 
sembling osteochondritis dissecans. There are 
multiple cervical subluxations. 


ritis at ages fourteen and seventeen. He de. 
veloped fever, persistent arthritis of several 
peripheral joints, and neck stiffness two vears 
previously for which he received steroid therapy. 
Physical examination showed neck motion to be 
limited. The heart was normal. There was ac- 
tive synovitis in multiple joints. Serologic rests 
for the rheumatoid factor were regative. Roent- 
genograms showed bony dc. of several 
cervical apophyseal joints. In fexion the at- 
lanto-odontoid distance increased to 4 mm. He 
had typical basilar invagination (Fig. 8, Æ and 
B). The odontoid. base line distanc e was 15 mm. 
136°. The sacroiliac joints were normal Me 
there were no paraspinal ossifications, 


Case v (C. S. No. 731351). A forty-two vear 
old female oho sician. had severe, progressive 
rheumatoid arthritis of virtually all peripheral 
joints since the age of twenty-four. There was 
widespread destruction of articular cartilage 
and bone, especially in the hands and wrists. 
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Fic. 8, Case rv. Rheumatoid arthritis. C4) Lateral view. (2) Midline laminagram. Typical basilar invagina- 
tion and deformity of the vertebral bodies which was associated with ankvlosis of the posterior vertebral 


joints. 


She had multiple rheumatoid nodules, lymph. 
adenopathv and splenomegaly. There was no 
significant limitation of spinal motion. Neuro- 
logic. findings suggested peripheral neuritis. 
Serologic tests for the rheumatoid factor were 
repeatedly positive. À roentgenogram showed 
multiple cervical subluxations with decrease in 
the height of the intervertebral disks and ero- 
sions of the vertebral end plates, posterior 
arches, articular processes and odontoid. The 
latter extended 12 mm. above McGregor’s base 
line and the foramen magnum-clivus angle 
measured 142?. There was a soft tissue density 
behind the odontoid which was felt to repre- 
sent inflammation or brain tissue extending into 
the spinal canal (Fig. 9). 


Case vi (Co T. Nov 2560613), A fiftyesix year 
old male had severe, progressive rheumatoid 
arthritis since 1948 with involvement of virtu- 
ally all peripheral joints. He had marked peri- 
articular bone resorption. in. the hands and 
wrists. There were no significant symptoms ref- 
erable to the spine and no manifestation of 
spinal cord compression. Serologic tests for the 
rheumatoid factor were persistently positive. 
Roentgenograms showed multiple cervical sub- 
luxations with erosions of the posterior arches 
and articular processes. The axis was also 
eroded and sclerotic and the atlas had descended 


to its inferior margin; the odontoud process was 
sclerotic and extended into the posterior fossa. 
The foramen magnum-clivus angle measured 
136? but the upturning of the foramen mag- 
num margins, typical of severe basilar invagina- 
tion, was absent (Fig. to, Z and B). 


ANKYLOSING SPONDYLITIS 

Case vi (J. G. No. 28883). A thirty-one 
year old male had the onset of arthritis of the 
sacroiliac joints, hips and knees at the age of 
fifteen. Spinal and costovertebral joint involve- 
ment was progressive with severe limitation of 
motion and reduction in chest expansion. Pain 
due to cervical spondylitis (Fig. 11,7) necessi- 
lef. He was unable to rotate his head on physi- 
cal examination in 1960. Roentgenograms 
showed that the atlas had become dislocated 
anteriorly £ mm. A lamimagram demonstrated 
bony proliferation of the odontoid with fusion 
to the atlas in. the dislocated position. (Fig. 
11 B). He also developed an erosion of the spine 
complete bony ankylosis of the sacroiliac and 
posterior vertebral joints with paraspinal ossi- 
fications, characteristic of ankylosing spondv- 
litis. 


Case viti QN, R Noy 327511). A sixty-one 
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year old female developed ankylosing spondy- 
tis in 1943. Her spine became progressively 
rigid and chest expansion was reduced. The pe- 
ripher al joints were normal, She compla d of 
neck pain (Fig. 12.7) and stiffness for several 
years for which she received roentgen therapy 
(250 rin 1945) and she also noted a cracking 
sensation on head motion. Roentgenograms and 
a midline laminagram (Fig. 128) in 
showed superficial erosions of the odontoid 
process, associated with a reactive sclerosis and 
mottling of the trabecular pattern. The sacro- 
iliac Joints and lumbar spine showed charac- 
reristic changes of ankylosing spondylitis. 


1960 


Case ix (E. S. No. 713526). Ankylosing 
spondylitis and p. developed at the age 
of thirtv-four in this forty-six vear old male. 
His spine became almost rotally rigid and chest 
expansion was limited. He had ar- 
thritis of almost all peripheral joints. There were 
no subcutaneous nodules and the serologic tests 
for the rheumatoid factor were repeatedly nega- 
tive, Neurologic examination was difficult be- 
cause of extensive psoriasis and widespread 
ankylosis of the peripheral joints. Comparative 
roentgenograms made in 19452 and 1959 showed 
that the anterior arch of the atlas had become 
reduced in thickness and that the odontoid 
had also become small and pointed (Fig. 14, -7 
and B). These structures were displaced above 
NleGregor's line but were considerably anterior 
to the foramen magnum, indicating that an 
atlanto-oceipital sub luxation had occurred. 
This was apparently followed by spontaneous 
atlanto-occipital fusion. There was bony 
ankvlosis of the sacroiliac and virtually all of 
the posterior vertebral joints and extensive 
ossifications were present along the paraverte- 
bral ligaments. 


sQVOT ely 


Case x (L. R, No. 468244). A forty- nine year 
old male had the onset of spondylitis in. 193 
Neck pain has been prominent, necessitati p 
several courses of roentgen therapy (4,150 r 
between 1940 and 1947). He has had virtually 
complete spinal rigidity since 1950. The periph- 
eral Joints were never involved but temporo- 


mandibular foint motion was reduced. Com- 
parative roentgehograms made in 1943 and 


1960 showed atrophy of the odontoid and atlas 
with bony ankylosis of these structures to each 
other and to the basilar process (Fig. 15, Z and 
B). He had erosions of the spinous processes of 
C6 and Cy, calcification with reduction in the 
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Case v. Rheumatoid arthritis. Midiine 
"Stepladder" subluxations with re. 
ight of the intervertebral disks 


Rig. g. 
laminagram. 
duction in the he 
and erosions of the vertebral end-plates, posterior 


arches and odontoid process. The latter extends 


well above the palato-occipital line and the 
foramen magnum.clivus angle is 142°. The lower 
spinous processes appear "pointed" as does the 


basilar process. Note retro-odontoid soft tissue 
mass. 


height of the cervical intervertebral disks and 
extensive bony ankylosis of the sacroiliac and 
posterior vertebral joints with paraspinal ossifi- 
cations, characteristic of ankylosing spondy. 
litis. 


DISCUSSION 


The cervical spine is frequently affected 
in classic rheumatoid arthritis as well as in 
ankylosing spondylitis. Subluxations, es- 
pecially atlanto-axial, often accompany 
such involvement but flexion. views are 
generally required for the diagnosis. Patho- 
logic laxity of the transverse ligament may 
account for minimal degrees of atlanto- 
odontoid separation. W hen this separation 
is severe, however, one may postulate 
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». Case vi. Rheumatoid arthritis. ( 
of ibis posterior arches and vertebral end- plates. The atlas has descended to the inferior margin of C2. (£7) 


lic, to 


Midline laminagram. The body of C2 is sclerotic and eroded. 


(4) Lateral view. Multiple cervical subluxations with severe erosions 


The odontoid too is sclerotic and exieHds s into 


the posterior fossa. The foramen magnum-clivus angle appears wide but the tip of the basilar process, 


as W ell as the occipital condyles and lateral masses have probably been eroded ( 


tion’), 


rupture of this ligament; in such cases, the 
extent of forward dislocation of the atlas 
and skull is apparently variable and de- 


pends largely on the functional length of 
the alar ligaments.) Minimal widening of 


the atlanto-odontoid space in flexion, in the 
presence of odontoid erosion, does not 
necessarily signify an abnormalitv of the 
transverse ligament. The reduced diameter 
of the odontoid due to erosion mav cause It 
to fit loosely in the ring formed by the 
anterior atlas and transverse ligament and 
mav alone account for atlanto-odontoid 
instability. Cervical subluxation was less 
prevalent in. ankylosing spondviitis but 
many had advanced bony fusion of the 
posterior articulations and extensive para- 
spinal ossifications. Such subluxations may 
occur more frequently during the active 
phase of this disease. It is possible, too, that 
neck pain is a less reliable indication of 
cervical subluxation in ankvlosing spondy- 
litis than in rheumatoid arthritis. 

The occurrence of erosions of the odon- 
toid process in these diseases is not surpris- 
ing. In rheumatoid arthritis such lesions. as 
well as those in adjacent ene are 


disks, 


"pseudo-basilar invagina- 


apparently identical to those in the periph- 
eral joints (Fig. 4, 4 and B). One patient 
exhibited an erosion of the posterior aspect 
of the odontoid with an adjacent bone 
fragment resembling osteochondritis disse- 
cans (Fig. 7). It is conceivable that the 
cartilaginous body, often found in the 
transverse ligament, may undergo osseous 
metaplasia, but in this case, the size and 
straight, smooth posterior aspect of the 
bony fragment suggested that it origina tec d 
from the odontoid process. The lower cervi- 
cal spinous processes either showed sharply 


marginated cortical erosions or, more 
often, their previously rounded ends be- 
came pointed, frequently appearing as 
though they had been amputated. The 
vertebral end plate erosions (Fig. 9), with 


reduction in the height of the adjacent 
intervertebral disks, at times resembled 


spinal tuberculosis. These occurred at 
multiple levels in 2 cases, at C2~C3 in one, 
and at Cs~C6 in another. Thinning of the 


without adjacent osteophytes or 
erosions, occurred in the upper half of the 
cervical spine in several patients in whom 
the disease began in adulthood. 


Midline laminagram 


vit, Ankylosing spondylitis. 
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4) Extension. 


lic. 13. Nineteen year old male. ( 
| with 


Reon, The odontoid is sclerotic 


sacroiliac joints showed characteristic changes of ank un 


The surface erosions of the odontoid in 
ankylosing spondylitis appeared superficial 
and were usuallv associated with a reactive 
sclerosis, obliterating the normal trabecular 
pattern tbi 1g. P2. Aland Bs and d. Such 





erosions with adjacent osteosclerosis have 
been described in the pelvic bones and 
vertebral bodies in this disease, 1? usually 


at points of ligamentous see t, and 
oe 'epresent the same pathologic 
process as in the odontoid process. Roma- 
nus d Ydén™ have referred to such lesions 
in the anterior corners of the vertebral 
bodies as “shining corners"; hence, the 
term "shining odontoid" is suggested. The 
atlas and odontoid became atrophic in 2 
ankylosing spondylitis patients who had 
also developed either atlanto-occipital or 








atlanto-odontoid-oceipital fusion (Case 1x 
and x). These are not listed as "odontoid 


erosions” in Table it but were, in all proba- 


(BH) Flexion. 


superficial erosion: 


atlanto-odontoid separation with 
ck pain were prominent and the 


-— 


NIinimal 
eck and s 
spondylit 








wua 8 





e y 3 
bility, due to a subtle erosive process, 
giving the appearance of a "wearing down 
of the bone"! (Fig. 14 B and 15 B). 
Occasionally, c Joints, 





the sacroilta , as well 
as the cervical spine, are in volved in ics 
wise classic rheumatoid d M This 
appeared to be true in 4 cases in this series 
in which the See joints were narrowed 
and showed superficial, sharply demarcated 
marginal Mcd s, un attended bv re- 

ctive sclerosis. Three of the 4 patients also 
hid erosions B the ischial tuberosities. 
None had paraspinal ossifications (svndes- 
mophytes)." These patients differed clini- 


2 
E 








cally as well as roentgenologically from 
those with typical ankylosing spondvlitis? 


in that they had rheumatoid nodules and a 
strongly positive test for the rheumatoid 
factor, and none had significant limitation 
of back motion. 

It was of 





ofinterest to correlate the foramen 


magnum-clivus angles with the odontoid- 
baseline distances in these patients and to 
compare them with values obtained in 
individuals of similar age distribution, not 
having rheumatoid disease (Fig. 16). In 
most cases these were either normal indi- 
viduals or patients in whom there was a 
question of a skull fracture. Laminagrams 
were available in 12 instances. Care was 
taken to exclude those with proved intra- 
cranial pathology or generalized bone 
disease. There was a statistically significant 
departure from normal (t test) in the odon- 
toid-baseline distance both in rheumatoid 
arthritis and ankylosing spondylitis. Up- 
ward displacement of the spine relative to 
the palato-occipital line mav be caused by 
erosions of the cartilage and bone of the 
lateral atlanto-axial and atlanto-occipital 
joints and need not be associated with 
basilar invagination. However, apparently 
as the ondontoid-baseline distance in- 
creases, there is a tendency toward a wide 
foramen magnum-clivus angle. In rheuma- 
toid arthritis, the foramen magnum-clivus 
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MEAN VALUES FOR ODONTOID-BASELINE DISTANCE 


AND FORAMEN MAGNUM CLIVUS ANGLE 
Odontoid- Foramen 
Baseline Nlagnum-. 
Distance Clivus 
(mm.) Angle 
“Normals” O.38 ER. 
Rheumatoid Arthritis S xa PA a 
Ankylosing Spondylitis mU 123.4? 


angle differed significantly (t test, P <.005) 


from the control group. There was also 
a statistically significant difference in ankv- 
losing spondylitis (t. test, .025 «P «.o:) 
but this was less marked than in rheuma- 
toid arthritis. It is of interest to note that 
the mean values are not widelv divergent 
(Table ni). It appears that secondary bas- 
ilar invagination can occur as a complica- 
tion of rheumatoid arthritis and accounts 
for widening of the foramen magnum- 
clivus angle and vertical translation of the 
spine. However, in some patients the up- 





Fic. 14. Case 1x. Ankylosing spondylitis. (A) 1952. (B) 1929. The atlas (large arrow) and odontoid have 
become atrophic, as though worn down, and displaced upward and anterior to the foramen magnum, 
indicating atlanto-occipital subluxation. Note tip of basilar process (small arrow) and McGregor’s line. 
Atlanto-occipital fusion apparently followed. No basilar invagination, (Courtesy of Arthritis and Rheu- 


maltism.) 
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Fic. rs. Case x. Ankylosing spondylitis. C4) 1943. Normal atlas 


turning of the foramen magnum margins 
that is typical of basilar invagination 15 
absent and vet the odontoid-baseline dis- 
tance is markedlv abnormal and the fora. 
men magnum-clivus angle is wide. This was 
true in Case vi where the odontoid ex- 
tended into the posterior fossa. One may 
postulate that im some patients not only 
are the lateral masses and occipital condyles 
eroded but the tip of the basilar process is 
likewise destroved. Such erosions might al- 
low the skull to descend on the spine, as it 


were, and would also give the appearance 
of a wide foramen magnum-clivus angle. 


This situation might properly be differen- 
tiated as a "pseudo-basilar invagination. 
Laminagrams were indispensable for 
clearly demonstrating the odontoid lesions 
and delineating the precise odontoid-atlas 
relationship. They also showed the pene 
done soft tissues to advantage. In several 


patients with advanced bonv lesions in p 


The 


Midline laminagram. 
atlas (arrow) and odontoid have atrophied and are fused to one another and to the basilar process. 


s and odontoid. (8) | 


region, there was unusual prominence of 
these soft Re possib Iv due to inflam- 
mation. In one patient with basilar invagi- 
nation, this may have represented brain 
tissue extending into the spinal canal (Case 
V). 

The lack of significant neurologic mani- 
festations was a perplexing finding. The 
slow development of these lesions allows an 
adaptation of the spinal cord, and the re- 
duction in size of the odontoid might ex. 


plain this LE However, in several 
instances the sagittal diameter of the spinal 
canal was less than. the lower normal 
limits! 

B onte atlanto-axial subluxation 
causing quadriplegia has been reported in 


ankylosing spondylitis,” and was also ob- 
served in rheumatoid art thritis with fatal 
spinal cord compression.” While muscular 
atrophy in rheumatoid disease is probably 
a peripheral effect in most cases, compres- 
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sion of the spinal cord at the foramen anterior spinal artery. It 1s possible that in 
magnum or upper cervical spine may also some cases significant neurologic manifesta- 
produce such atrophy and loss of reflexes tions are being overlooked or attributed to 
in the upper extremities. An anterior horn the peripheral effects of the disease, for in 
lesion may be due to compression of the patients with advanced disease and crip- 
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ODONTOID-BASE LINE DISTANCE, mm. 


Fig. 16. Correlation of odontoid-baseline distance and foramen magnum-clivus angle in rheumatoid arthritis 
and ankylosing spondylitis and comparison with “normal” values. Interrupted lines represent the ac- 
cepted upper normal limits. 
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pling deformities neurologic examination 1s 
often difficult. It is reasonable that chronic 
spinal cord compression or vertebral artery 
insufficiency may develop in some in- 
stances. The latter may have been a sig- 
nificant factor in Case 1, precluding col. 
lateral blood flow in the presence of internal 
carotid artery occlusion. Reports of de- 
layed myelopathy in traumatic atlanto- 
axial dislocation^ and in congenital ab- 
normalities around the foramen magnum? 
suggest that a similar asymptomatic inter- 
val may obtain in these patients. 

Virtually all of the patients with rheuma- 
toid arthritis received steroid therapy, but 
this may reflect the severity of the disease 
in these patients rather than a correlation 
with cervical subluxation. Atlanto-axial 
subluxation and odontoid erosion have been 
seen in patients who did not have ster- 
oids.:? The prevalence of these potentially 
dangerous lesions in unselected patients 
with rheumatoid arthritis remains to be 
determined, and also whether their develop- 
ment can be correlated with prolonged 
steroid therapy, age of the patient, duration 
or severity of the disease, or any other 
factor. 


DIFFERENTIAL DIAGNOSIS 


Spontaneous bony fusion in the occipito- 
atlanto-axial joints of the type seen in 
ankylosing spondylitis may also occur in 
rheumatoid arthritis when the disease be- 
gins in childhood. This is consistent with 
the bony ankylosis that can occur in the 
posterior cervical joints in these cases. In 
one child with rheumatoid arthritis and 
chronic atlanto-axial dislocation of two 
years duration, laminagrams disclosed 
periosteal new bone formation of the odon- 
toid process. Children with nonspecific in- 
fections of the neck (e.g., tonsillitis, mas- 
toiditis) may develop spontaneous atlanto- 
axial dislocations.!939.41.4446 This suggests 
that a specific rheumatoid lesion of the 
transverse ligament need not necessarily be 
postulated to explain atlanto-axial subluxa- 
tion in juvenile rheumatoid arthritis. Con- 
genital malformations,??7?9 such as pri- 
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mary basilar invagination, atlas assimila- 
tion, and dysplasia of the odontoid, must 
also be considered in the differential diag- 
nosis. Septic arthritis, pyogénic® or tubercu- 
lous, rarely involves the upper cervical 
spine. Cervical subluxations may occur as 
a complication of degenerative spondylosis 
and osteoarthritis, but usually involve the 
lower cervical spine and are generally of 
minimal degree although at times they may 
be severe; however, involvement of the 
atlanto-odontoid joint is not apparently 
associated with atlanto-odontoid separa- 
tion. Trauma to the completely ankylosed 
cervical spine in spondylitis may cause a 
fracture-dislocation. In these cases the spine 
fractures like a long bone, with the break 
usually occurring through what. had for- 
merly been the interspace.!® Neurologic 
symptoms are probably more apt to occur 
in these instances than in the spontaneous 
subluxations in the nonankylosed spine. 
Multiple cervical subluxations, basilar in- 
vagination and severe destruction of the 
atlas, odontoid and possibly also the basilar 
process have been observed in lipoid der- 
matoarthritis in which there was severe in- 
volvement of the peripheral joints.” 


SUMMARY 


Rheumatoid arthritis and ankylosing 
spondylitis often involve the cervical spine, 
particularly the — occipito-atlanto-axial 
joints. Nontraumatic cervical subluxation 
is frequent, especially in the atlanto-axial 
joints. Osseous erosions, particularly of the 
odontoid process, can often be demonstrat- 
ed. Such surface erosions of the odontoid 
process in ankylosing spondylitis are often 
associated with a sclerosing osteitis. Basilar 
invagination may occur as a complication 
of rheumatoid arthritis, but in some cases 
the features are atypical and might more 
properly be called “pseudo-basilar invagi- 
nation.” These lesions of the cervical spine 


are potentially dangerous and often over- 
looked. 
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DESTRUCTIVE LESIONS OF THE VERTEBRAL 
BODIES IN RHEUMATOID DISEASE* 


By WILLIAM B. SEAMAN, M.D., and JOSEPHINE WELLS, M.D. 
NEW YORE, NEW YORK 


URING recent years there have been 

occasional reports of destructive le- 
sions of the vertebral bodies occurring in 
patients with rheumatoid disease.*:10:19,20,25 
These osteopathic lesions of the vertebrae 
constitute a confusing but perhaps signifi- 
cant feature of the disease. 

The first description of a locally destruc- 
tive lesion involving the upper and lower 
surfaces of the vertebral bodies was in an 
article by Andersson! on 2 patients with 
Marie-Strümpell arthritis. Edström” in 
1940 reported several patients with erosion 
of the upper and lower corners of the upper 
lumbar and lower dorsal spine. One patient 
with a destructive area in the lower ante- 
rior portion of the twelfth dorsal vertebra 
was thought to have a tuberculous spon- 
dylitis because of the roentgenographic ap- 
pearance. This diagnosis was never con- 
firmed and the author concluded that it was 
a manifestation of rheumatoid spondylitis. 
Forestier eż al. described 2 cases with de- 
structive vertebral lesions in a series of 200 
cases of Marie-Strümpell arthritis. Roent- 
genographically, the lesions resembled 
those of tuberculosis but this disease was 
never proved. Guest and Jacobson,? in 
discussing osteopathic vertebral lesions oc- 
curring in 7 patients with rheumatoid 
spondylitis, illustrated one with a destruct- 
ive lesion "involving the adjacent surfaces 
of the bodies of the eleventh and twelfth 
thoracic vertebra with peripheral eburna- 
tion and disk narrowing (not unlike tuber- 
culous spondylitis)." In 1952, Baggenstoss, 
Bickel and Ward? reported 3 cases of rheu- 
matoid spondylitis with similar destructive 
lesions of the vertebral bodies. These auth- 
ors also described a patient with peripheral 
rheumatoid arthritis and destructive lesions 
of two vertebral bodies which, at autopsy, 


proved to be granulomatous, similar histo- 
logically to granulomatous nodules found 
in the synovia, heart and subcutaneous 
tissues. A more recent report by Wholey, 
Pugh and Bickel” from the same institution 
described 1o patients with similar roent- 
genographic lesions. 

Romanus and Ydén,” after a careful 
clinical and roentgenographic analysis of 
250 cases of rheumatoid spondylitis, con- 
cluded that destructive vertebral lesions 
were not merely sporadic phenomena oc- 
curring in occasional cases of rheumatoid 
spondylitis but could be found in the ma- 
jority of cases, although they did not state 
precisely the incidence in their series. Ac- 
cording to these authors, the destructive 
phase is followed relatively soon by a 
reparative phase that may result in com- 
plete healing with no trace of the spondy- 
litic lesions; this may be the reason why it 
has not been commonly observed. Since 
roentgenograms are taken at infrequent 
intervals, these intermediary phases may 
be undetected. 

Romanus and Ydén? describe the earliest 
change as a loss of bony cortex in a small 
area near the upper and lower anterior 
corners of the vertebral body which may be 
accompanied by a varying degree of sclero- 
sis in the adjacent bone. As this progresses, 
the anterior borders of the vertebral bodies 
lose their normal convexity and this is 
responsible for the so-called square verte- 
brae characteristic of Marie-Strümpell 
arthritis. These authors feel that only in 
exceptional cases is this “squaring” due to 
bone deposition on the central third of the 
anterior portion of the vertebral body. In 
several of their patients, such destructive 
lesions of the vertebral bodies were the 
earliest roentgenographically demonstrable 


* From the Department of Radiology, College of Physicians and Surgeons, Columbia University and Presbyterian Hospital in the 


City of New York. 
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TABLE I 
Duration 
Age at of Arthritis : 
Cortisone 
Case ; Time of .. Preceding Site of 
No. Patient Destructive Sex Type of Arthritis Destructive Destruction bo 
Lesion Lesion 
(yr.) 
I D.L. 44 F  ?clnically Marie- I Mid-dorsal and No 
1477-64-36 Strümpell; roentgen- upper lumbar 
ographically Marie- 
Strümpell 
II M.K. 40 M  Mare-Strümpell Í L2, L3 No 
30-94-57 
IH H.W. 34 F  Marie-Strimpell 7 Li, La Yes. 
06-67-39 (8 yr.) 
IV I.P. $5 F Peripheral rheumatoid 9 T8, T9 Yes 
08-89-67 arthritis 
v N.B. 48 F Peripheral rheumatoid II C6, C7 Yes 
03-75-84 arthritis (9 yr.) 
VI F.D. 36 M . Marie-Strümpel! 18 Ts, T6 Yes 
79-94-59 
Vil H.D. 29 M = Marte-Striimpell 9 L3, L4 Yes 
01-85-79 
VIH H.E. 22 M = Marie-Striimpell 12 T^, T8, Tir, Yes 
11-94-82 Ti2 (2 yr.) 
IX H.R. 47 M  ?clnically Marie- 3 L5 L5 L4 No 
147-48-29 Strümpell; roentgen- 
ographically Marie- 
Strümpell 
x H.K. 27 M = Marie-Striimpell 10 L2, L4 No 
04-76-92. 
XI SiC. 38 M  Mare-Strümpell 15 Tio, T11, T12 Yes 
96-31-33 
XII R.A. 39 F . Marte-Striimpell 8 L2. L5 Ls Yes 
17-40-29 
XII M.H. 58 F . Marie-Strümpell 24. Tro, Tir No 
66-63-75 


sign of spinal involvement. Although it 
always occurred after involvement of the 
sacroiliac Joints, it was frequently a helpful 
diagnostic sign. There seems to be a predi- 
lection for the vertebral bodies at the dorso- 
lumbar and lumbosacral junction. 


Our experience during the last few years 
with several patients who had similar 
destructive lesions of the vertebral bodies 
prompted a review of the roentgenograms 
of 110 patients with Marie-Striimpell 
arthritis. This survey disclosed 11 patients 
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Fic. 1. D. L. (U. 4145-64-36), a forty-eight year old female with rheumatoid spondylitis and a four year history 
of lower dorsal and upper lumbar pain. No steroid therapy. (4) Lateral view of the lumbar spine showing 
erosion of the upper anterior margin of L3 with adjacent sclerosis. Similar but less marked chan 
present in the upper anterior margin of L2. (B) Four s gressic 
(C) Lateral view of the dorsal spine showing an irregular defect with adjacent sclerosis in the lower anteric 





















ears later there has been only slight prog 


[T CPTIOT 
margin of T7. Similar but less marked defects are present in Ts and T6. (D) A detail view of T7 four 





years later demonstrating a very slow rate of progression. 





Fic. 2. M. K. (U.#30-94-57), a forty year old male 
with a seventeen year history of rheumatoid 
spondylitis. This lateral view of the lumbar spine 
reveals sclerosis of the anterior corners of L2 and 
the adjacent corners of Li and L5. In addition, 
erosion of the upper anterior corners of L2 and L3 
has resulted in the formation of pointed spurs. 
No steroid therapy. 


with this type of process and, in addition, 
we found 2 cases in patien D with peripheral 
rheumatoid arthritis (Table 1). There were 
several others who had definite but minimal 
sclerosis and erosion; thev were not in- 
cluded. 

Although we were unable to substantiate 
the statement of Romanus and Ydén that 
these lesions occur in the majority of cases, 


we were impressed by the long period of 


time that intervened between roentgeno- 
graphic studies in many patients; so they 
mav be correct in their assumption that this 
stage of the disease, which may be tran- 
sient, Is overlooked. 


ROENTGENOGRAPHIC APPEARANCE 


The roentgenographic lesions are of two 
main types which initially seem quite 
similar but differ in that one progresses to 
involve the entire extent of the cortical 
plates of the adjacent vertebral bodies 
while the second, conceivably an abortive 
manifestation, seems to remain localized to 
the anterior corner of a vertebral body 
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(Fig. 1, A-D). They both begin as a tiny 
focus of destruction near the upper or lower 
anterior corner of the vertebral body as- 
sociated with varving degrees of sclerosis 
of the adjacent bone. This may result in 
sharpening of the corner and a loss of its 
normal forward convexity so that it pro- 
jects as a pointed spur (Fig. 2). This proc- 
ess, according to Romanus and Ydén, is 
ie posible tor the square vertebra char- 
acteristic of rheumatoid spondylitis. This 
tvpe of destruction was infrequent in our 
material, Some patients exhibit a small area 
of destruction without any associated bony 
sclerosis (Fig. 6). In others the erosion 1s 
minimal and the lesion is characterized 
chiefly by sclerosis (Fig. 7, ;7 and B). 

In other instances, the initial lytic area 
spreads and the entire surface of the ad- 
jacent cortical plates is destroyed. After 
this occurs, the process seems to remain 
stationary and little or no further progress 
IS recognizable roentgenographically (Fig. 
3» A-C J; 

Two patients of this group, both females, 
were classified as having peripheral rheu- 
matoid arthritis rather than rheumatoid 
spondylitis, and they exhibited some differ- 
ences in the roentgenographic appearance 
and course of the disease. In these patients, 
a small initial lytic focus was not observed 
and the first demonstrable lesion was exten- 
sive, involving all of the cortical plates of 
both adjacent vertebral bodies with rapid 
complete destruction of the intervertebral 
disk (Fig. 4, 4-C; and 5, 4-D). The lesion 
then progressed to more or less complete 
healing so that the end stage resembled the 
healed stage of tuberculous spondylitis with 
no remaining trace of the intervertebral 
disk or adjacent body cortical plate. 


ATLANTOAXIAL SUBLUXATION 

This unusual complication occurred in a 
patient with peripheral rheumatoid. ar- 
thritis who also had a destructive process 
involving the interspace between the fifth 
and sixth cervical vertebrae (Fig. 5$, C and 
D). Laminagraphie studies also revealed 
evidence of bone erosion of the surface of 
the odontoid and the anterior arch of the 
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Fic. 3. H. W. (U406-67-39), a forty-one vear old female with a sixteen vear history (in 1660) of rheumatoid 
spondylitis. G7) 1951: A lateral view of Li and L2 after two years of steroid therapy revealing minimal 
erosion and sclerosis of the anterior portions of the cortical plates of the adjacent vertebral bodies. CA) 
Eight months later the process has spread to involve the entire intervertebral disk and adjacent vertebra! 
bodies. (C) Almost three vears after B there is only minimal progression, The clinical condition was essen- 

tally the same and she has continued to receive cortisone therapy. 


: de 


first cervical vertebra. Although she com- — otf neck pain and had no neurologic findings. 


plained of severe neck pain, there was no A third patient with rheumatoid spondy- 
clinical evidence of cord compression. She — litis, also not included, showed evidence of 
was treated with a neck brace and has been Ci C2 subluxation but no destruction was 
doing well now for the four vears since the — seen. 

discovery of the subluxation. A second pa- Although there are numerous reports 
tient, not included in this series, with pe- describing atlantoaxial dislocation due to 
ripheral rheumatoid arthritis and less severe acute cervical or nasopharyngeal inflam- 
atlantoaxial subluxation, also complained mations,’ there are relatively few recorded 


- 





Fic. 4. E. P. (L.208.89-67), a fifty-eight vear old female with a twelve vear history (in 1960) of peripheral 
rheumatoid arthritis. She was treated with ACTH for one month in 1952 and with meticorten from Febru. 


ary 7, 1957 to February 23, 1927. (4) A lateral view of the thoracic spine, taken in February, 1957 be- 


cause of severe lower dorsal pain, was interpreted as showing osteoarthritis. (B) Seven weeks later there 
is complete destruction of the intervertebral disk between T8 and Tg. Tuberculin test was negative 
(121,000); streptococcal agglutination test was positive. No antibiotic therapy was given. (C) A roentgen 
study three years later shows a healed state with fusion of T8 and To and complete disappearance of the 
intervertebral disk. 
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out a forty- eight yenar ol ! E ale wath an SIS en year Duro Gn 1956): of ob ral 


T ien "m 19 fa undi in serat d. as ah à narrow disk Snes . (Bj pen roen iteenogr am oe, Ch imd 
Cy taken three years later because of severe neck pain shows almost complete destruction of the inter- 
vertebral disk and the cortical plates of adjacent vertebral bodies. (C) Roentgenogram showing the normal 


appearance of the atlantoaxial joint in 1954 
placement of the odontoid and the bodv of C 2. 


in patients with rheumatoid spondylitis or 
rheumatoid arthritis. Purser and. Sharp" 
stated that they had seen 17 
atlantoaxial dislocation occurring in. pa- 
tients with ankylosing spondylitis and 23 
instances in patients with rheumatoid 
arthritis. They suggested that many cases 
may be overlooked by failing to take lateral 
roentgenograms of the cervical spine in 
Hexion. According to Watson-Jones,” the 
hyperemia accompanying inflammations 
afar in softening of the atlas. This may 
be sufficient to allow detachment of the 
transverse ligament, which is mainly re- 
sponsible for maintaining normal relation- 
ships between the first and second cervical 
vertebrae. Margulies ef al? described 
atlantoaxial dislocation producing a Brown- 
Séquard syndrome in a patient with rheu- 
matoid arthritis. Microscopic examination 


examples of 


. CD) In 1957 there was marked posterior and upward dis- 


of bone removed at the time of surgery 
revealed replacement of marrow spaces 
with fibro-collagenous tissue containing a 
dense inflammatory infiltrate. Rand!’ also 
reported a patient who had ankylosing 
spondylitis with a Brown-Séquard svn- 
drome due to atlantoaxial dislocation, but 
the association of the two conditions was 
not recognized. Although the onset of 
neurologic symptoms mav be abrupt and 
even sudden death may occur, in 8§ to go 
per cent the only symptom is painful 
torticollis.? Pratt!® in 19:9 reported 3 more 
examples and was able to collect 53 cases 
from the literature (including the 40 men- 
tioned by Purser and Sharp). More re- 
cently, Martel! described 29 additional 
cases and he also emphasized that thev are 
usually overlooked unless lateral views of 
the cervical spine in flexion are obtained. 
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DISCUSSION 

The ir cases of Marie-Strümpell ar- 
thritis with destructive lesions of the spine 
have certain features 1n common. The de- 
struction begins anteriorly and remains 
relatively stationary or 1t may progress to 
involve the entire articular surface of the 
vertebra. The disk space is not always 
narrowed. In all of these cases there was 
evidence of disease of the sacroiliac Joints, 
and the patients had had symptoms for one 
vear or more. Four of 11 patients were fe- 
males, which is a higher incidence than 
men is encountered in rheumatoid spon- 
dylitis, but the series is too small to be 
significant, Most of the patients complained 


of moderate to severe pain in the region of 


the destructive process, but a few patients 


had no symptoms referable to the site of 


the lesion. 

The roentgenographic appearance may 
be indistinguishable from that produced by 
tuberculosis, Staphylococcus, tyv phoid, 
parathvphoid or Brucella infection of the 
vertebra. There are a few minor differences 
in that, with. bacterial infections, narrow- 
ing of the intervertebral disk usually pre- 
cedes roentgenographic evidence of bone 
destruction, while in. rheumatoid. disease 
bone erosion is frequently demonstrable 
without disk narrowing and occasionally 
even with disk widening (Fig. 3, ;7-C). In 
some cases disk narrowing develops later 
(Fig. 7, Æ and B; 8, 4 and B). Paraverte- 
bral masses are frequently associated with 
bacterial osteomvelitis of the spine, while 
they are rare in rheumatoid disease. The 
rate of destruction of the intervertebral 
disk classically is rapid in pyogenic osteo- 
mvelitis and relatively slow in tuberculous 
infection,? but in both it progresses more 
rapidly than in the majority of our patients. 
Wholey e£ a£? also stated that the lesions 
in their 10 patients failed to show the pro- 
gression that would be expected of other 
infectious or granulomatous processes. 
Once the entire intervertebral space and 
cortical plates of adjacent vertebral bodies 
were involved, the process seemed to re- 
main static, except for the 2 patients in 
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bic. 6. F. D. (U.479-94-$9), a thirty-six vear old male 
with an eighteen year history of rheumatoid 
spondylitis. On this roentgenogram made in 1984 
note a destructive lesion involving the interverte- 
bral disk between Ts and T6 and destruction of 
the adjacent bone anteriorly. The patient had no 
back symptoms at the time of this study. Corti. 
sone therapy had been given two and four vears 
earlier, for ten days each time, because of uveitis. 


f os 


whom spontaneous healing occurred. Tu- 
berculous skin testing was done in only i 
patient in this series (Case iv, Table 1; Fig. 
4) and that was negative at 121,000 di 
tion. No patient received specific antituber- 
ileus therapy. 

The role of steroid therapy in the patho 
genesis is difficult to assess. That it is not 
the sole causative factor is evidenced by the 
$ patients in this series who were not treated 
with this type of drug. There are also re- 
ports of several cases in the literature 
which were not treated with steroids.'? Of 
the 8 patients who did receive steroid ther- 
apy, 3 had received only one short course 
(two to three weeks) of cortisone or ACTH 
two or three vears prior to the discovery 
of the osteolytic spinal lesion. On the other 


vis 
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Fic. 7. H. D. (lI. 


3-79), a twenty-nine year old male with a nine year history of rheumatoid spondylitis. 


A ten week course of cortisone had been given in 1950. G7) A lateral view of the lumbar spine in 1952 
showing sclerosis of the L3 and La vertebral bodies adjacent to the intervertebral disk. Note the minimal 
erosion of the anteroinferior corner of L3 and the anterosuperior border of L4. (B) Two vears later the 


vertebral margins are smoother and the sclerosis has diminished. This process may be 
the square vertebra seen in rheumatoid spondylitis. 


hand, 3 patients were on cortisone continu- 
ouslv for two vears, eight vears and nine 
vears, respectively. One possible etiologic 
mechanism is the potentiation of any type 
of infection, particularly tuberculosis, be- 
cause of suppression of the body’s immune 
mechanism by the steroid. Steiner? has re- 











the pathogenesis of 


ported experiences with patients on pro- 
longed cortisone therapy in. whom at 
autopsy multiple infective lesions of the 
spine were demonstrated. During life, these 
patients were asymptomatic and roent- 
genographically negative. Most of our 
cases which had extensive destruction were 
treated with steroids’ with the exception of 
Cases 1 and 11. On the other hand, 2 pa- 
tients were continued on cortisone after the 
spinal lesion was demonstrable without 
any clinical or roentgenographic progres- 
sion of the disease. 














Fic. 8. H. E. (L.£i1.94-82), a fifty-three year old 
male with a history of rheumatoid spondylitis for 
twelve vears. He was treated with cortisone for 
two years. Gf) A lateral view of the thoracic spine 


Å 


demonstrating a destructive lesion involving the 
sth and 8th dorsal vertebral bodies adjacent to 
the intervertebral disk. (B) One vear later the 
destructive process had extended to involve the 
entire extent of the intervertebral disk and the 
adjacent cortical plates. 
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The destruction and disappearance of the 
femora] head that may occur during steroid 
therapy?!18 suggest that a similar phe- 
nomenon could occur in the spine. Murray” 
described a patient with purpura who was 
treated with 40 mg. of prednisolone daily 
for six days and who developed a similar 
destructive lesion of the anterior portion 
of the intervertebral disk and adjacent 
bone. Although the presumptive diagnosis 
was tuberculosis and the patient promptly 
healed on antituberculous therapy, bac- 
terlologic verification was never obtained. 
Ansell? reported a patient with acute 
pancreatitis and hepatitis who developed 
a destructive vertebral lesion after thirteen 
days of treatment with ACTH. This 
was also assumed to be tuberculosis and 
was treated accordingly, although the 
etiologic agent was never discovered. It is 
possible that most of these lesions may rep- 
resent rheumatoid involvement of the spine 
with granulation tissue similar to that in 
the autopsied patient reported by Bag- 
genstoss e al.’ 


CONCLUSION 


1. Thirteen patients, 11 with rheumatoid 
spondylitis and 2 with peripheral rheuma- 
toid arthritis, with destructive lesions of the 
vertebral bodies are reported. 

2. The roentgenographic appearance ot 
the lesion simulates bacterial osteomyelitis 
of the vertebra but the clinical and roent- 
genographic course fails to show the pro- 
gression usually seen 1n bacterial infection. 

3. The relationship to tuberculosis, pyo- 
genic infections and steroid therapy and 
rheumatoid disease is discussed. 


William B. Seaman 
622 West 168th Street 
New York 32, New York 


We wish to acknowledge the cooperation of 
the staff of the Arthritis Clinic in the prepara- 
tion of this paper. 
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OSTEOLYSIS OF THE ACROMIAL END OF THE 
CLAVICLES IN RHEUMATOID ARTHRITIS* 


By MEYER ALPERT, M.D., end MORTON MEYERS, M.D. 


NEW YORK, NEW YORK 


Do. changes in the outer 
end of the clavicles have been ob- 
served in 11 patients with advanced rheu- 
matoid arthritis. Since these osseous man- 
ifestations have not been adequately de- 
scribed previously, it is the purpose of this 
paper to present these findings. 


REVIEW OF THE LITERATURE 


A survey of the medical literature of the 
past seventy-five years brought to light 
very little information on the clavicular 
changes in rheumatoid arthritis. In over 
150 books and articles dealing with rheu- 
matoid arthritis and disorders of the 
shoulder, we found only 2 reports”? which 
mentioned significant changes in the outer 
ends of the clavicles. 

In 1949 Layani et al.” published the case 
of a sixty-five year old woman who had had 
rheumatoid arthritis involving many pe- 
ripheral articulations for a seventeen year 
period. Joint motion was so painful that 
she was confined to bed or a chair. On 
physical “examination the elbows were 
fixed, and there was shortening of the 
phalanges. Roentgen examination showed 
severe demineralization of the entire skele- 
ton, with advanced changes due to rheuma- 
toid arthritis in the hands, wrists, knees 
and hips. Tapering of the outer ends of the 
clavicles and widening of the acromiocla- 
vicular joint spaces were noted. In 1953 
Jacobs eż a/.* described the case of a sixty- 
three year old woman who had suffered 
from widespread rheumatoid arthritis for 
twenty-eight years. Roentgen examination 
showed striking arthritic changes in the 
hands, wrist, elbows, knees, ankles and 
feet. Jacobs and his co-workers stated that 
there was a loss of bone substance of the 
outer end of the left clavicle. The illustra- 


tions in this article show that this patient 
also had a similar involvement of the outer 
end of the right clavicle. 

Kienbóck's comprehensive “R6ntgen- 
diagnostik der Knochen und Gelenkkrank- 
heiten” does contain a description of 3 pa- 
tients (No. 120, 122 and 123) who had de- 
structive changes in the outer ends of the 
clavicles, which were, in all likelihood, sec- 
ondary to rheumatoid arthritis. Unfor- 
tunately, Kienbóck diagnosed the first 
case as rheumatoid tuberculosis, the second 
as rheumatoid tuberculosis (Poncet) and 
the third as rheumatoid tuberculosis with 
caries sicca. It should be mentioned that 
in Kienbóck's era the Austrian patholo- 
gists seriously considered tuberculosis as 
the etiology of the affection we now call 
rheumatoid arthritis. 33 

That acromioclavicular joint changes 
may take place in rheumatoid arthritis 
was known by Oppenheimer, who in 1944 
stated that roentgenograms may demon- 
strate narrowing of the joint space and ero- 
sion of the articular surfaces. He found 
that the arthritic process may progress to 
bony ankylosis, but in other patients the 
destructive process stops, and sclerotic 
areas appear in the articular areas, thereby 
simulating osteoarthritis. In 1954 Laine 
et al. studied the records of 277 hospital- 
ized patients with rheumatoid arthritis 
and found that 57.4 per cent had shoulder 
symptoms. Only one of these patients, 
however, had acromioclavicular arthritis, 
and the roentgen findings were not de- 
scribed. In Schinz’s “Roentgen-Diagnos- 
tics" "erosion of the articular surfaces" is 
mentioned in the text. The authors of two 
books dealing exclusively with arthritis of 
the shoulder?** do not discuss the altera. 
tions of the clavicle. Three other recent 


* From the Radiological Service of the Presbyterian Hospital, New York, New York, and the Department of Radiology, College 


of Physicians and Surgeons, Columbia University. 
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publications!^*:55 contain roentgenograms 
demonstrating the clavicular tapering, but 
without comments from their authors. Ero- 
sions of the acromial ends of the clavicles 
have been described in 2 patients with se- 
vere psoriatic arthritis.!^*? Unilateral acro- 
mioclavicular arthritis has also been ob- 
served in one patient with long-standing 
Marie-Strümpell arthritis. Involvement 
of the sternoclavicular joints by rheuma- 
toid arthritis has been studied by several 
authors,15:39,4.48 and this affection will not 
be discussed in the present paper. 


La- 


text fixation test 


positive 


posi- 


Laboratory 
Data 
tination 
tive 
positive 


i 


Roentgen Findings in Other Joints 


CLINICAL MATERIAL 


Knees, feet, elbows: flexion contractures, nar- E.S.R. 22 
Hands and wrists: narrow joint spaces, de- E.S.R. 116. La- 


mineralization, cyst-like areas of rarefaction, 


destruction of articular cortices, subluxation 
periarticular swelling 


formation, destruction of articular cortices 


like areas of rarefaction 


In our study of 11 patients with clavicu- 
lar changes, the average age was fifty-one 
years, with a range of thirty-one to sixty- 
seven. There were 6 women and 5 men. The 
average duration of the arthritic symptoms 
was 19.5 years, with a minimum of six and 
a maximum of forty-five years (Table r). 
Five of the 11 patients had complaints re- 
ferable to the shoulder, but the medical 
records did not show implication of the 
acromioclavicular joints. The usual symp- 
toms were pain and stiffness in multiple 
peripheral articulations, and the common 
physical findings included ulnar deviation 
of the fingers, flexion deformities, de- 
creased motion and swelling of the joints. 
In 9 patients the erythrocyte sedimenta- 
tion test had been done, and in each the 
rate was elevated, with a variation from 22 
to 150. In 6 patients a laboratory test for 
rheumatoid arthritis??3959 had been car- 
ried out (sheep cell agglutination or latex 
fixation), and in 5 it was positive. The pa- 
tient with the negative latex fixation test 
(Case x) had characteristic clinical and 
roentgen manifestations of long-standing 
peripheral rheumatoid arthritis, the dis- 
ease having started at thirteen years of age. 
This test had been done only once, when 
she was thirty-five years old, and at that 
time she was clinically: in a state of remis- 
sion. Her sedimentation rate (Westergren) 
was only 22 mm. per hour, and this lack of 
activity probably explains the low titer.?? 


periarticular mineralization, loss of articular cortices, cyst- text fixation test 


Physical Findings in Other Joints 
contractures, 


taneous nodules, 
and fingers. Fusiform deformity and row joint spaces, demineralization pseudocyst 


formities of hands and elbows. Subcu- 
form swelling, flexion contractures 
ulnar deviation of fingers 

Ulnar deviation of fingers 


fllexion 


Other Joint Symptoms 
Progressive deformity and Marked flexion contractures and de- Knees: demineralization, narrow joint spaces, E.S.R. 41. 


Progressive deformity and Hands, wrists, elbows, knees, feet: 


disability of hands, wrists, 


Progressive deformity and Flexion contractures of elbows, wrists 
elbows, knees and feet 


disability of hands, wrists, 
disability of peripheral joints 


feet and ankles 


None 
None 


None 


toms and Signs 
tion of left shoulder ity and disability of right- right fingers: ulnar deviation, fusi- articular cortices, joint space narrowing, de- Sheep cell agglu- 


and atrophy of left fingers, ankles, and knees 


Limitation of mo- Chronic progressive deform- Wrists, knees, ankles, first and second Hands, wrists, knees, ankles, and feet: lossof E.S.R. 150. 
shoulder girdle 


Rheumatoid Shoulder Symp- 
Arthritis 
(yr) 
18 
4 
2 
o 


Sex 
M 
M 
F 
M 


49 
35 
56 


Age* 
6I 
* Age of patient at the time of last visit. 


Case 
No 
VIII 
IX 
X 
XI 


L2 
ha 
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Tape H 


ROENTGEN 


FINDINGS IN OUTER END OF CLAVICLE IN EL 


PATIENTS WITH CLAVICULAR 


OSTEOLYSIS DUE TO RHEUMATOID ARTHRITIS 


Right Clavicle 





1 Marked loss of bone substance inferiorly, 
with widening of the joint space (15 mm.). 
Demineralization 

Sheht demineralization. Irregular margins. 
Decreased joint space 


il 


mi c Truncated with irregular margins 


Iv 

v — Loss of bone substance inferiorly, producing 
tapering with widening of the Joint space 
(15 mm.). Progressive changes over 12 year 
course 

Loss of bone substance inferiorly, producing 
tapering, and widened joint space. Pro- 
gressive changes Over 9 year course 


VI 


Bulbous appearance with scalloping, progres- 
sing to "ace-of-spades" appearance 
year Course 

No changes 


over 2 


Notching 
Scalloping 


ROENTGEN FINDINGS 


The roentgenograms in 7 of our patients 
revealed a striking loss of bone substance at 
the acromial end of each clavicle. The 
other 4 cases showed only cortical erosion 
and pseudocyst formation (Table 1). In 
severe cases the outer end of the clavicle 
often had a tapered appearance, but bone 
destruction was more marked inferiorly 
than superiorly. Accompanying changes of 
the acromion process, characterized. by 
demineralization and articular erosion, 
were less marked and more difficult to 
recognize. The acromioclavicular joint 
space was definitely widened in 6 patients. 
Two patients had unilateral narrowing of 
this joint space due to secondary degenera- 
tive alterations. The osseous structures of 


Distal tapering with loss of bone 





Acromiociavicular 
Taf Claws Angle 
Left Clavicle | - | 
Right Left 
Demineralization, with nar- 
rowing of the Joint space 
and an osteophytic spur 
Loss of bone substance in- 30 
feriorly, with small area of 
sclerosis 
Loss of bone substance in- YE ag 
feriorly, with widening of 
Joint space 
substance inferiorly 44 
d 


Loss of bone substance producing tapering 52 29. 


Progressive scalloping 


Loss of bone substance in- o 
feriorly 

No changes 32 

Loss of bone substance in. [os 25° 
feriorly producing taper- 
img, with demineralization 


be 
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the shoulder girdle showed severe osteo- 
porosis. Involvement of the glenohumeral 


joint by rheumatoid arthritis was seen in 9 





Fic. 1. Case v. (1947) Roentgenogram of a thirty- 
five vear old woman who has had rheumatoid 
arthritis for twelve years showing a normal outer 
end of the right clavicle. 
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Fic. 2. Case v. (198 
of bone substance of the outer end of the right 
clavicle, especially inferiorl y. 


5$) Roentgenogram showing loss 


of the 11 patients, and many of the peri- 
pheral joints showed evidence of long- 
standing rheumatoid arthritis. 

In one patient (Case v, Fig. 1, 2 and 3) 
we were able to follow the unfavorable 
progress of the clavicular lesion from a 
normal status in 1947 to a definite loss of 
bone substance of the acromial end in 
1953. Bv 1955 the tapering had increased, 
and in 1959 there was a 15 mm. gap at rie 
acromioclavicular Joints due to continued 
clavicular bone loss. Another patient (Case 
vi, Fig. 4) had progressive tapering of the 
outer ends of the clavicles over a nine vear 
interval; and still another (Case vir, Fig. 
5) showed a beaked appearance A the 
outer end of the right clavicle with a fifteen 
vear historv of rheumatoid. arthritis. 


DIFFERENTIAL DIAGNOSIS 
In the differential diagnosis of a destruc- 
tive lesion of the outer end of the clavicle, 





Case v. (1959) Roentgenogram showing 


Figs a 
further tapering of the outer end of the right 


clavicle and marked widening of the acromio- 
clavicular joint space. - 


Osteolvsis of Clavicles in Rheumatoid Arthritis 
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Fic. 4. Case vi. Roentgenogram of a fifty-eight vear 
Dub woman w nO nes pa n ads pon for 


the Soter ne of vin nok die icle. 


there are manv conditions to consider: 
normal variation of the acromial a of the 
clavicle, cleidocranial dwsostosis, osteo- 
genesis imperfecta, A 
acromioclavicular dislocation, post-trau- 
matic osteolysis of the dade surgical re- 


section of the outer s of "ns cavi ae om 


scleroderma, pee ee sis and eee ee 
lesions. 


Normal Clavicle. The normal clavicle 
was s examined In over 300 adult patients 


to evaluate the roentgen appearance of the 
acromial end. This study COTHHEIEG the 
fact that there is considerable variation in 
the configuration of the outer end of this 
bone. Although many individuals had ex- 
pansion of this s segment of the clavicle, we 
found only one patient who had anv ap: 
preciable tapering of this region. On the 
anteroposterior roentgenogram of the 
shoulder, the plane of the normal acromio- 





lic. g. Case vit. Roentgenogram of a thirty-seven 
vear old woman who has had rheumatoid arthritis 
for fifteen vears showing a beaked ee arance of 
the outer end of the right clavicle 
loss both superiorly and inferiorly, 


due to bone 


256 


clavicular joint 1s usually angulated with 
respect to the sagittal plane, so that the in- 
ferior aspect of the articulation 1s more 
medially situated than the superior part. 
It is especially this type which must be dif- 
ferentiated from erosion of the inferior 
aspect due to rheumatoid arthritis. 

DePalma‘ used the magnitude of this 
angle as a criterion to classify all clavicles 
into 3 categories. Type 1 had an average 
angle of 16°, Type 2—24.6° and Type 3— 
36.1°. Of the 66 clavicles studied by De 
Palma 89 per cent were either Type 1 or 
Type 2, and only 11 per cent were Type 3. 
In our 11 patients with rheumatoid arth- 
ritis, there were only six clavicles that fell 
into Types 1 and 2, while 8 were of Type 3 
varlety. These figures indicate a reversal of 
the normal distribution. Seven clavicles 
had such high angles (ranging from 40° to 
66?) that they could not be placed in any 
of DePalma's categories. One clavicle had 
an angle of o°, indicating that it was 
parallel to the sagittal plane. The average 
angle of the 22 clavicles in our study was 
33° (Table 11). 

The normal acromioclavicular joint space 
is 2-5 mm. in diameter,? but in rheuma- 
toid arthritic involvement this gap may be 
increased to 15 mm. (Case 1). 

Osteogenesis Imperfecta. In osteogenesis 
imperfecta one may see a slender clavicle 
bilaterally, with tapering of the outer ends. 
In contrast to stiff joints, however, these 
patients often have hypermobile articula- 
tions. The presence of fresh fractures, de- 
formities due to old fractures, and bowing 
of the long bones will aid in the differential 
diagnosis. Blue sclerae are usually present, 
and there is sometimes a family history of 
this disorder. 

Hyperparathyroidism. Erosive changes in 
the outer ends of the clavicles are im- 
portant findings in the roentgen diagnosis 
of hyperparathyroidism.???7 In both hy- 
perparathyroidism and rheumatoid arth- 
ritis, the loss of bone substance 1s charac- 
teristically bilateral, and there is demin- 
eralization of the regional osseous struc- 
tures. As a rule neither condition produces 
clavicular pain, but there may be a local 
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tumefaction at the site of the lesion in hy- 
perparathyroidism. In hyperparathyroid- 
ism we have not observed sharp tapering of 
the clavicle. In patients with hyperpara- 
thyroid bone disease, there will be sub- 
periosteal cortical resorption of the pha- 
langes,®*4 and most of them will have defi- 
nite skull changes,’ including demineral- 
ization of the skull tables and loss of the 
Jamina dura. The presence of renal calculi 
or nephrocalcinosis will favor the diagnosis 
of hyperparathyroidism. 
Acromioclavicular Dislocation. The usual 
case of an acute acromioclavicular disloca- 
tion will not constitute a difficult problem 
in differential diagnosis, as there will be a 
history of trauma, and the patient will 
complain of pain in the joint region. On 
both physical and roentgen examination, 
the outer end of the clavicle will be dis- 
placed superiorly, a finding not present in 
rheumatoid arthritis. We have observed 
several cases of chronic acromioclavicular 
dislocations in which there was a consid- 
erable gap in the acromioclavicular joint 
space due to rupture of the acromioclavic- 
ular ligaments, and this finding may re- 
semble that seen in rheumatoid arthritis. 
Factors to be considered, however, in dif- 
ferential diagnosis include the past history 
of a severe injury, the unilaterality of the 
lesion, the presence of bone sclerosis or de- 
formity secondary to an old healed frac- 
ture. Often there is also evidence of calcifi- 
cation or ossification of the torn coraco- 
acromial and acromioclavicular ligaments. 
Post-Traumatic Osteolysis. | Post-trau- 
matic osteolysis^* involves the clavicle 
more often than any other bone, and the 
outer end is the site of predilection. It is 
readily apparent that the dissolution of 
the acromial end of the clavicle will simu- 
late the changes seen in rheumatoid arth- 
ritis. Post-traumatic osteolysis, however, 
is a unilateral affection, usually occurring 
in young adult males. The bone destruc- 
tion may slowly progress to involve the 
adjacent scapula and ribs, while costal ex- 
tension does not occur in rheumatoid arth- 
ritis. A biopsy may be necessary for diag- 
nosis, and the histologic appearance is fre- 
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quently that of hemangiomatosis.? It 
might also be mentioned in this connec- 
tion that unilateral erosion of the outer end 
of the clavicle has been described as an oc- 
cupational disease in men using compressed 
air tools? evidentally on the basis of re- 
peated minor injuries. — — 

Surgical Resection. A resection of the 
outer end of the clavicle! may result in a 
roentgen appearance resembling the clav- 
icular deformity of rheumatoid arthritis. 
In one of our patients (Case xi) with 
rheumatoid arthritis, the clavicular defect 
was erroneously interpreted as being a 
postoperative sequel. A sharply tapering 
clavicle is not apt to be of surgical origin. 

Tuberculosis. Tuberculosis may produce 
erosion of the outer end of the clavicle, 
thereby simulating the lesion seen in rheu- 
matoid arthritis. In some cases of clavicu- 
lar tuberculosis, moreover, the acromion 
is not appreciably involved by the destruc- 
tive process, and there may be no soft 
tissue swelling and very little discom- 
fort.5?:55 Unilateral involvement would favor 
the diagnosis of tuberculosis, while poly- 
arthritis would favor rheumatoid arthritis. 
If the acromion is severly involved, if there 
is a painful soft tissue mass and if there is 
a draining sinus, tuberculosis is undoubt- 
edly present. Glenohumeral joint involve- 
ment is not apt to be associated with a 
clavicular lesion in tuberculosis, but this 
association is common is rheumatoid arth- 
ritis. Aspiration or biopsy of the lesion may 
be required, if tuberculosis is suspected. 

Other Inflammatory Lesions. Inflamma- 
tory lesions other than tuberculosis rarely 
affect the clavicle; however, this has been 
reported in cases of pyogenic osteomyelitis, 
Brodie's abscess, mycotic infection, gumma 
and eosinophilic granuloma involving the 
bone.?!43$ All five lesions are unilateral 
and will often be accompanied by soft tis- 
sue swelling, but the latter is absent in 
rheumatoid arthritis. Subperiosteal new 
bone formation is present in a pyogenic 
osteomyelitis and may also be seen in 
eosinophilic granuloma, but this change 
will not be evident in rheumatoid arthritis. 
In the case of gumma, the Wassermann test 
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will be of considerable diagnostic value. 

Degenerative Arthritis of the Acromio- 
clavicular Joints. Degenerative arthritis of 
the acromioclavicular joint is encountered 
twice as often as all other disorders of this 
articulation combtined.!??*.?7 The roentgen 
appearance 1s considerably different from 
that of rheumatoid arthritis, for there is 
sclerosis, osteophyte formation and nar- 
rowing of the joint space. 

Scleroderma. Meszaros mentioned in his 
recent review on scleroderma that one 
patient had a loss of bone substance at the 
acromial end of each clavicle. This osseous 
abnormality 1s very rare in scleroderma, 
and we were unable to find a similar case 
reported in the literature. Despite the 
presence of the clavicular lesion, there 
should not be any difficulty in distinguish- 
ing scleroderma from rheumatoid arth- 
ritis. The presence of Raynaud's phe- 
nomenon, hardened facial skin with im- 
mobile expression, ulceration of the 
finger-tips and dysphagia are clinical fea- 
tures which would favor the diagnosis of 
scleroderma. The following roentgen fea- 
tures are also useful in supporting this 
impression: loss of the manual ungual 
tufts, calcinosis and atony of the esopha- 
gus. 

Acroosteolysis, There are several reports 
in the literature indicating that patients 
with acroosteolysis may have erosions of 
the outer end of both clavicles.!2?99? In 
these cases the shortening of the fingers 
may simulate the "opera glass hand" of 
mutilating rheumatoid arthritis; however, 
these patients do not have a history of 
polyarthralgias associated with soft tissue 
swelling and warmth of the affected articu- 
lations. Nor do they have pain or limita- 
tion of motion in the larger peripheral 
joints. The roentgen examination will show 
a progressive loss of bone substance of the 
ungual tufts, then of the entire distal pha- 
langes and finally of the middle phalanges, 
as well. Both hands and. both feet are 
characteristically involved, but the joints 
are not the first structures to be affected. 

Neoplasms. Both primary and secondary 
neoplasm of the clavicles are rare, and 
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one would not expect the outer end of both 
clavicles to be involved in a single patient. 
The presence of a painful mass will be 
against the diagnosis of rheumatoid arth- 
ritis, and if there is a question of tumor, a 
biopsy is often indicated. 


DISCUSSION 


The pathology of the clavicular changes 
in rheumatoid arthritis is not known, as 
we do not have any biopsies of this region. 
However, since at autopsy the outer end of 
the clavicle is available for examination, 
we hope that these changes will be clarified 
in the near future. In all probability the 
erosion of the clavicle 1s similar to the loss 
of bone seen in mutilating arthritis. Here, 
gross and microscopic examination has 
demonstrated replacement of the involved 
bone end, articular cartilage, synovial 
membrane and a considerable portion of 
the muscle by fat? or fibrous tissue.** These 
pathologic findings evidently represent the 
residue of a chronic inflammatory process 
due to rheumatoid arthritis. 


SUMMARY 


The erosive changes in the outer ends of 
the clavicles in cases of rheumatoid arth- 
ritis have been described. The clavicle is 
tapered or scalloped due to a loss of bone 
substance, and both clavicles are often 
involved. The  acromioclavicular joint 
space may be widened, but the acromion 
process is not severely affected. This 
clavicular lesion must be distinguished 
from bone destruction caused by hyper- 
parathyroidism, tuberculosis, post-trau- 
matic osteolysis and acroosteolysis. 


Meyer Alpert, M.D. 
Department of Radiology 
Presbyterian Hospital 
622 West 168th Street 
New York 32, New York 
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THE OCCIPITAL VERTEBRA 


By G. LOMBARDI, M.D.* 


MILANO, ITALY 


CCORDING to the investigations of 
Froriep, the basilar process of the oc- 
cipital bone is formed by fusion of the first 
three primitive vertebrae (or occipito- 
blasts), the most caudal of which is the so- 
called occipital vertebra (Froriep) or pro- 
atlas (Albrecht). A theory advanced by 
Chiarugi in 1895 and later developed by 
Kollmann in 1905 attributes failure of the 
distal occipitoblast to fuse with the others 
as the cause of abnormal bone formations 
on the external surface of the skull around 
the occipital foramen. This phenomenon 
is called the "manifestation of the occipital 
vertebra." 

This malformation, described for the 
first time at the beginning of the 19th cen- 
tury, has been the subject of numerous 
studies ın normal and comparative ana- 
tomy and anthropology. The great interest 
derives from the fact that the occipitover- 
tebral joint, just as the lumbosacral joint, 
is in an embryologically unstable region. 
In the vertebrates, the border between the 
cranium and the vertebral column moves 
in the caudal direction and reaches its low- 
est position in the mammals. In man the 
instability of this border is observed in 
cases of assimilation of the atlas and is to 
be regarded as a progressive variant, while 
in cases of manifestation of the occipital 
vertebra it 1s to be regarded as a recessive 
trait. 

The concept of the manifestation of the 
occipital vertebra and its limits have not as 
yet been clearly defined. Schmidt and 
Fischer’? remark that there is hardly a 
variant of the occipital bone or of the 
cranial part of the atlas which has not 
been attributed to it. We have included: 
(a) the third condyle; (b) the paracondy- 
loid process; (c) the basilar processes; (d) 
the accessory bone elements, separate or 
fused to the foramen magnum; and (e) the 


transverse fissures of the basioccipital 
bone. 

From the anatomic point of view, this 
classification 1s not complete; some vari- 
ants have been omitted either because they 
are not demonstrable roentgenologically 
(such as the division of the foramen of the 
hypoglossal nerve) or because they can be 
classified among the anatomic variants 
(such as the ponticulus posterius which, 
closing the sulcus of the vertebral artery 
of the atlas, forms the arched foramen). 

We have found only a few articles con- 
cerning this malformation in the roentgeno- 
logic literature. The first one, published by 
Hadley’ in 1948, has been followed by a 
few others, which deal mostly with isolated 
observations. Exceptions to this are the 
publication of McRae and Barnum" on 5 
paracondyloid processes observed among 
25 cases of assimilation of the atlas, the 
study of Schmidt, carried out partly in 
the living subject and partly on anatomic 
material, the report of Fischer? and the 
recent work by Schmidt and Fischer!’ on 
occipital dysplasia. 

The present paper concerns the manifes- 
tation of the occipital vertebra based on 
roentgen examinations of 4,000 consecutive 
patients. The collected cases of this mal- 
formation were Ig in number—a high in- 
cidence if we consider the limitations of the 
roentgen examination, however accurately 
it is performed. 


ROENTGEN TECHNIQUE 


The study of the atlanto-occipital region 
requires precise lateral roentgenograms, 
without rotation of the head. Any move- 
ment modifies the relationships and ob- 
scures visualization of the region. The 
study is completed by using other pro- 
jections and laminagraphy, which is in. 
dispensable and which, in selected cases, 
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includes the axial transverse plane. This 
latter method of examination has proved 
to be of considerable value for the study of 
the occipital foramen, since it shows its 
exact shape and actual dimensions free 
from the frequently observed distortions 
and superimpositions brought about by 
projection factors (Fig. 1, a and 6). 
ROENTGEN FEATURES 


THIRD CONDYLE 


Earlv in the last centurv, Meckel de- 
scribed the third condyle as a median bone 
formation of exocranial development which 
detaches itself from the anterior contour of 
the occipital foramen. The condvle is us- 
ually narrow at its base, becoming broader 
at the level of its inferior surface which 
bears an articular surface for the apex of 
the odontoid of the axis or, more rarely, the 
anterior arch of the atlas. It varies in size; 
when it shows a pronounced development 
it can also be observed on plain lateral 
roentgenograms of the skull (Fig. 24). 
Hadley’ mentions specimens 13 and 14 
mm. in length and, in the case published 
bv Kkamieth,? the formation was even 
bigger. However, asa rule, it is rather small 
and must be searched for with the aid of 
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laminagraphy (Fig. 24^; and 3, a-d). Con. 
= E 3 Posts 5 mS 


tinuitv of the condyle with the basioc- 
cipital bone is sometimes indicated by an 





Fic. 2. The third condyle seen on (a) a roentgenogram and (a’) a laminagram. 


incisura and by a transverse streak of 
denser bone (Fig. 3, a and 2). The 6 cases 
we have collected make this the most fre- 
quent malformation in our series of mani- 
festations of the occipital vertebra. In ; 
cases the anomalv was present in its pure 
form; in the sixth it was associated with an 
anomalv of the axis (separate odontoid 
process). None of our patients had any 
complaints attributable to the condyle, but 
it is known that when it is large it may re- 
strict head movements. 

According to Kollmann, whose inter- 
pretation we will further refer to below, the 
third condvle is the result of incomplete 
regression of the hypochordal arch of the 
occipital vertebra or pro-atlas. Brocher’ 
believes that it corresponds to the body of 
the occipital vertebra as does the odon- 
toid process to the body of the atlas. 


PARACONDYLOID PROCESS 


In the skull of the adult man, on each 
side of the occipital condyles, we usually 
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find ridges and rough spots in the bone 
where muscles or tendons are inserted. 
When these formations, which embryo- 
logically derive from the inferior articular 
apophvsis of the occipital vertebra, are 
larger than normal, they are termed the 
"paracondvloid process" or “manifestation 
of the transverse process of the atlas.” 

In the works of MacRae and Barnum, "^" 
Franceschetti e£ a/.,° Epstein,’ and Kvas- 
nicka,'* the paracondyloid process is con- 
fused with the paramastoid process and 
indicated as such, as if the two terms were 
synonymous and the anomalies identical. 
Actually, the anatomic studies of Hayek? 
have shown that the paracondyloid process 
is a variation which is observed in man, 
projecting from the paracondyloid surface 
of the occipital bone and extending in the 
direction of the transverse process of the 
atlas, whereas the paramastoid process 1s a 
variation observed in many animal species 
and its usual location is at the posterior 
border of the jugular foramen. The para- 
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Pic. 4. A bilateral paracondyloid process. 


condyloid process has been compared to 
the sacralized transverse apophvsis of the 
last lumbar vertebra and, as the latter, 1t 
may be uni- or bilateral and may show 
symmetric or asymmetric development 
(Fig. 4 and £a). That it orginates from the 
5d bone (exo-occipital) is also proved 
by the presence of pneumatic cells.’ 
Tischendorf’ from an anatomic point of 
view and Schmidt! from a roentgenologic 
point of view have described a paracondy- 


loid suture situated between the base of 


the malformation and the occipital bone. 
In our material there have been 4 cases 
of the paracondvloid process—3 uni- 
lateral and 2 bilateral. In onlv 1 case was 
the malformation present in its pure form; 
in 3 cases it was associated with assimila- 
tion of the atlas and in the remaining case 
with complex anomalies of the occipito- 
vertebral joint. In 1 case there was an 
osseous bridge with the atlas, and the 
paracondyloid suture was never observed. 
When the paracondyloid process is not 
fused with the underlving vertebra, it has 
the shape of a cone, sometimes large, 
projecting from the occipital bone and 
with a wide base (Fig. 4). It is bordered by 
the cortical layer and, in the center, the 
osseous structure Is that of spongy bone; 
in I case pneumatic cells were present 


(Fig. sa), a phenomenon that appears to 
be rather rare." 

Four patients showed neurologic signs 
and symptoms that could be attributed to 
the associated malformations, however, 
and not to the paracondvloid process 





$o* 


Fic. s. (a) Paracondyloid process on the left. (4) 
Epitransverse process of the atlas fused to the 
occipital bone. 
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Fic, 6. (a and 4) Basilar processes. 


which, in spite of its size and the fusion 
with the atlas in the fifth patient, caused 
no disturbances. In Kvasnicka's!? case, on 
the other hand, the head was fixed in an 
attitude of flexion. 

The paracondvloid process must not be 


confused with the epitransverse process of 


the atlas, which is its mirror image (Fig. 
64). It is an osseous formation which pro- 
jects from the transverse process of the atlas 
with an arch medially concave and extends 
towards the occipital bone with which it 
is sometimes fused." The few cases in the 


roentgenologic literature have been re- 
ported bv — Brocher}? . Viehweger,” 


Schmidt, ^ and Schmidt and Fischer.'* 


BASLLAR PROCESSES 


Incomplete regression of the lateral parts 
of the hvpochor dal anlage mav result in the 
presence of two small, often asymmetric, 
bone formations disposed along the median 


line on the inferior surface of the base of 


the skull at the anterior. border of the oc. 
cipital foramen. Sometimes these forma- 
tions are in contact with each other, form- 
ing a small central canal and simulating a 


third condvle. Roentgen demonstration of 
the basilar processes is difficult and thev 


cannot always be recognized with cer- 
tainty. We were able to diagnose the 2 


cases shown in Figure 6, a and 6 because of 
their localization and similaritv to. the 
basilar processes seen in the photographs 
of the dried skull. 


ACCESSORY SEPARATE OR 


FORAMEN MAGNUM 


BONE ELEMENTS, FUSED 


TO THE 
According to. Schumacher,^ we must 
regard as a manifestation of the occipital 
vertebra its ossifed fragments which, when 
imbedded in the ligamentous tissue, appear 
on roentgenographic examination as 1so- 
lated foci between the atlas and the oc- 
cipital bone. We have collected 4 cases of 
this type and others have been published 
by Fischer.’ In the latter's view, the sep- 
arate bone elements are only partly at- 
tributable to the occipital vertebra, be- 
cause findings due to secondary ossifica- 
tion in the ligaments have been observed. 


These accessory formations have the 
appearance of sesamotd bone and are 
mostly encountered above the anterior 
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hic. 7. (a, é and c) Different aspects of acces- 
sory bone elements. 


arch of the atlas (Fig. 7, a, 6 and c). This 
localization renders them easily distin- 
guishable from the ossiculum terminale of 
Bergmann, a normal anatomic formation 
which, though not always, is situated on 
the odontoid process, constituting its tip. 
In 1 case only, the ossification was localized 
over the odontoid of the axis, but its 
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semilunar shape clearly pointed to its hav- 
ing originated from a hy pochordal arch 
(Fig. 8). Neither in this patient nor in the 
other 3 cases were there anv physical dis- 
turbances ascribable to the malformation. 

The neural arch or a transverse process 
of the pro-atlas may become fused, wholly 
or in part, with the lower rim of the oc. 
cipital foramen, which is pinched in and 
deformed bv osseous formations (labia 
foraminis magni). The case shown in 
Figure g is an example. The patient, a 
hftv.one vear old male, had noted hve 
vears previously the appearance of a spastic 
paraparesis of the lower extremities which 


vears, involved the upper extremities as 
well. When the patient was admitted te 
the hospital he presented a spastic tetra- 
paresis, more marked in the lower ex- 
tremities, with mild hypotrophy of the 
scapulohumeral musculature and shght bi- 
lateral superficial hvpoesthesia from C3 to 
C6. Roentgen examination revealed a 
fairly complicated malformation. In addi- 


Fic. 8. Accessory bone on the anterior part 
of the foramen magnum. 
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hic. 9. An axial transverse laminagram showing distortion of the foramen magnum by an anterolateral 
bony mass on the left and by posterior luxation of the odontoid process. 


tion to the asymmetric basilar impression 
with platybasia and posterior dislocation 
of the odontoid process of the axis, two 
simultaneous varieties of manifestation of 





showing lateral segmentation of the basiocciput. 

his fissure is of the same type as 1 in Figure 11. 
i ; = ķi 

(a) A retouched reproduction from a. 


the occipital vertebra were present, o/z., a 
paracondvloid process and a bony mass 
distorting the occipital foramen (Fig. 9). 
In view of the complex character of the 
malformation encountered, it was Im- 
possible to determine the part each of these 
played in provoking the clinical symp- 
tomatology exhibited by the patient. In 
bilateral cases, e.g., the case reported by 
Hadlev,? the occipital foramen showed a 
deformation in the shape of a bicycle 
saddle. 


FISSURES OF THE BASILAR PROCESS 


OF THE OCCIPITAL BONE 


TRANSVERSE 


These constitute another aspect of mani- 
festation of the occipital vertebra. Very 
rarely, the fissure mav be complete, in 
which case it borders an arch which 
Chiarugi has called the “pre-basioccipital 
arch." More often, it is partial, uni- or 
bilateral." »-!? Neither variety has clinical 
significance. As far as we could determine, 
roentgenologic documentation 1s available 
only for a case described by Schmidt and 
Fischer'®!? and one bv List? which showed 
a unilateral fissure of the basiocciput and 
assimilation. of the atlas. Our case (Fig. 
10, a and a’; and 12c) is identical with the 
latter even as regards the associated mal- 
formation. Laminagraphy of the basioc- 
ciput performed in a lateral plane revealed 
a distinct interruption. 

Figure 11 illustrates, by line drawings 
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superimposed on a laminagram, the vari- 
ous tvpes of fissures observed in photo- 
graphs of anatomic specimens. 


DISCUSSION 
In contrast to previous assumptions, 
and with a frequency surpassing that men- 
tioned in the literature, it has RP our ex- 


perience that rhentgenologic | investigations 
mav reveal the bone pA N of the 


manifestation of the occipital vertebr: 
These are anomalies of considerable in- 
terest anatomically and, from the phylo- 
genic point of view, they have the signif- 
icance of a regressive trait. There is an 
apparent contradiction, explained by em. 
brvologv, in that they have morphologic 
characteristics of a vertebral type identical 
to those of the atlas, although they belong 
to the skull (spondvlocranium), as is 


clearly evidenced by their fusion and as- 
simulation with the occipital bone. 

These malformations are rare. Sauser” 
has observed only 5 cases among 1,119 
skulls in an ossuarv (o. 44 per cent); we 


have found 19 such cases in 4,000 patients 
relative frequency of 
refore, the same as 
> which can ps explained by 


(0.47 per cent). The 
our obser rations is 1s, the 
that of Sauser," 





Fic. 11. Types of fissures schematically indicated 
by superimposed lines: (1) lateral segmentation, 
(2) complete segmentation of the basiocciput due 
to lack of assimilation of the most hypoglossal 
sclerotome, (3) pre-basioccipital arch. 


The Occipital Vertebra 267 





Laminagrams 
of the basiocciput, 
o voen es ML af n anterior and 


Fic. 12 s demonstrating (4) dvsplasia 
he 


(b) manifestation. of the oc. 


A. 


| 
cervical block vertebrae. (Same case as in Figure 
10, a and a’.) 


the fact that the limitations 
examination are offset bv 
tion of the isolated ossificati ons, which be- 
come lost in the dried skull. 

Most of the time manifestations of the 
occipital vertebra have no clinical signit- 
Icance. There are rare exceptions: the third 
condvle, when well-developed, may limit 


of a roentgen 
the demonstra- 
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the mobility of the head ; the paracondyloid 
process, fusing with the transverse process 
of the atlas, may force the head into a con. 
tinuous attitude of flexion (caput obsti- 
pum) and, most importantly, the abnor- 
mal osseous formations which originate 
from the arches or from the transverse 
apophyses of the pro-atlas, when fused 
with the base, will narrow the occipital 
foramen and may provoke neurologic 
symptomatology of a compressive type. 

The roentgen demonstration of these 
particular cases is exceptional, but it 1s to 
be expected that more cases will be diag- 
nosed in the future, mainly as the result of 
the application of axial transverse lamina- 
graphy. At the present time, so far as we 
have been able to ascertain, the only cases 
that have been diagnosed in the living pa- 
tient have been the one reported by Had- 
ley? (in which operation was carried out), 
the case of Brocher and Klein? (twelve year 
old boy who presented an incomplete form 
of mandibulofacial dysostosis [syndrome of 
Treacher-Collins]), and the case reported 
in the present communication. 

The manifestation of the occipital ver- 
tebra may be present in its pure form or in 
association with other local malformations. 
In our group of cases, the pure form was 
encountered more often (11 cases) than the 
associated form (8 cases). In this connec- 
tion we wish to call attention to the high 
frequency of the paracondyloid process in 
cases of assimilation of the atlas. The 5 
cases out of 25 reported by McRae and 
Barnum“ show the same proportional fre- 
quency as the 3 out of 14 cases in our mate- 
rial; the causes of this curious association 
are not clear. 

One patient, in addition to malforma- 
tions of another nature, presented a para- 
condyloid process and a bony mass dis- 
torting the occipital foramen, viz., two 
variations of manifestation of the occipital 
vertebra. 

The study of this malformation has, 
furthermore, demonstrated the possibility 
of reconstructing roentgenologically even 
to details, the complex evolutive develop- 
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ments of the occipitovertebral region and 
of compiling a sequentially progressive list 
of malformations: severe dysplasia of the 
basiocciput, manifestation of the occipital 
vertebra, and assimilation of the atlas 
(Fig. 12, a, 6 and c). The links between 
these stages are intermediate forms. 


CONCLUSIONS 


The occipital vertebra is a rare mal. 
formation which, although known to anat- 
omists, is not very familiar to radiologists. 

Though the anomaly is normally asymp- 
tomatic, it may, alone or in combination 
with other local malformations, provide 
neurologic signs and symptoms. 

Roentgen examination of the craniover- 
tebral junction in a consecutive series of 
4,000 patients has revealed manifestation 
of the occipital vertebra in 19 cases (0.47 
per cent). 

The most common of these malforma- 
tions is the third condyle, followed in de- 
scending order of frequency by the para- 
condyloid process, isolated ossification be- 
tween the atlas and the occipital bone, 
basilar processes, fissures of the basiocciput, 
and a bony mass fused with the occipital 
foramen. The last mentioned variant ap- 
pears to be the most dangerous form be- 
cause it may lead to direct compression of 
the spinal cord. 


Neurological Institute 
Department of Radiology 
11 Via Celoria 

Milano, Italy 
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ANATOMICO-ROENTGENOGRAPHIC STUDIES OF 
THE POSTERIOR SPINAL ARTICULATIONS 


By LEE A. 


SYRACUSE, 


ELLER,” from his studies of the 

apoph vseal articulations, has reported 
that local back pain arises from the poste- 
rior spinal joints. The present study was 
undertaken for the purpose of coordinating 
the roentgenographic appearance with the 
anatomic condition of these structures. 


ANATOMY AND FUNCTION 
The lower element of the Joint, i.e., the 
superior articular process, 1s ence Or 


partially cylindrical in the lumbar region, 
while the inferior articular process is 


biconcave (Fig. 2). Since the surfaces are 
not completely 


in contact, meniscus-like 





Fic. 1. Sagittal section. (X2) of a normal fourth 
posterior. lumbar articulation in à thirty-seven 
vear old male. The capsule above, formed from 
the ligamentum flavum, separates the joint from 
the normal sized intervertebral foramen on the 
right. Note that the diameter of the nerve (N), 
which in the lumbar region occupies the upper por- 
tion of the foramen, is no more than one-fifth 
ES size of the opening which normally transmits 

The dark articular cartilage on both sides 
s a normal thickness. Tabs of synovial tissue 
are visualized above and below (arrows). Note the 
customary weakness of the capsule at the bottom. 
(The insert is a roentgenogram of this joint.) 
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tabs of synovial tissue project inward from 
the joint margins. These he partially be- 
tween the aci na surfaces. Some of them 
are thick and fleshy; others are thin, 
fibrous and ragged. ' lies are made up Di 
fibrous tissue, fibrocartilage, fat cells and 
many blood vessels (Fig. 2, 5 and 6). 
Medially and anteriorly, the joint cap- 
sule is formed by : lateral. continuation of 
the tough ligamentum flavum. Posteriorlv, 
the capsule is much thinner and is loosely 
attached, not to the margins of the joints, 
but reflected around to the outer surfaces 
of the articular processes. The articular 
cartilage likewise may extend well bevond 
the limits of bony contact. The joint space 





X3) of the fourth pos- 


Transverse section ( 
terior articulation in an eighty-one year old male. 
The articular surface of the lower element from 
the fifth vertebra inferiorly and anteriorly is con- 


bio 


cave and covered with hyaline cartilage (5). This 
opposes the convex cartilaginous surface of the 
upper element (4). The ligamentum flavum (F) 
constitutes the capsule on the medial aspect of 
the joint. The arrows indicate the reflection of the 
capsule from the bone on each side. Note the 
laxity of the capsule and the synovial tissue lying 
within it. (The insert is a roentgenogram of the 
specimen before section.) 
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Fic. 3. Transverse section (X 3) of the fifth posterior 
articulation. from a PE D vear old male. 
At the top is the triangular section from the tip of 
the fifth inferior articular process; the articular 
process from the sacrum is visualized below (S). 
A cushion of cartilage is reflected around the nght 
articular margin sustaining the sidewise thrust of 
the joint by its pressure against the ligamentum 
Havum at E, which here constitutes the antero- 
medial portion of the capsule. On the left, the side 
thrust is opposed by the inside of the capsule 
where the cartilage is reflected completely around 
to the posterior surface of the articular process 


(arrow). It will be seen that in the lower lumbar 
region. the posterior joint offers considerable 


laxity of movement in all directions and that the 
cartilage articulates with ligamentous structures, 


Se 


may thus be actually extended well around 
to the posterior surface of the articular proc- 
ess. Laxity of the capsule posteriorly and 
inferiorly allows considerable range of 
movement in different directions. The 


Ee 





| No. 3 Posterior Spinal Articulations 


to 
3 





cushions of cartilage along the sides of the 
ia piore serve as xe po 


mM E his ETE Eto resist pr oe 
thrust of the upper element of the articu pe 
tion (Fig. 3 and 4). 

From a studv of cadaver material as well 
as routine roentgenograms, it is obvious 
that these joints permit various tvpes of 
gliding movement. Upon anterior. flexion 
the upper element glides upward and ioc 

ward upon the lower element, the articular 
surfaces separate at the lower margins of 
the joint and the foramen opening becomes 
larger. Only a portion of the articular sur- 
faces mav remain in contact. Upon back- 
ward bending the joint surfaces telescope 
into each other and the foramina become 
smaller. Upon rotation, the articular. sur- 


€ ER 
hiiti 





Fic. 4. Dissected fifth lumbar capsule from a 
seventy-three year old male showing how the 
structure is attached well beyond the articular 
margin. The synovial tab which protects between 
the joint surfaces like a meniscus also can be seen. 
The overhang of the joint margin is much greater 
at the lumbosacral level than it is above. On the 
opposite side, this subject presented a doubie fat 
pad with smooth surfaces which acted as a 
cushion between the tip of the fifth right inferior 
articular process and the neural arch of the sacrum. 
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lic. g. The third right posterior articulation from a 
sixty-nine year old male laid open to show the 
articular surfaces and the synovial menisci. The 
capsule was detached from the posterior surface 
of the upper element at X and was retracted 
downward. It bears a long, thin, ragged, fibrous 
synovial tab or meniscus (black arrows). A thick 
Heshy meniscus of fatty tissue is seen attached to 
the upper portion of the capsule ae oe 
slightly downward (white arrow). The thick 
meniscus was present above because the upper 
margins of the joint were well separated. The 
darker, concave, lower element of the joint be- 
neath the fat pad was roughened by early de- 
generative change. Note also some roughening of 
the posterior edge of the upper element just to the 
night of X. 


«Hh 


faces press together on one side and tend 
to pull apart on the other. With lateral 
flexion, balanced gliding movements occur 
with the upper Joint margins separating on 
the convex side of the curve and imbrica- 
tion or telescoping occurring on the con- 
cave side. 

Sections of the joint capsule studied by 
special staining methods visualized a rich 
supply of sensory nerves (Fig. 7). May we 
not assume the possibility of a pinching of 
the soft tissue structures of the joint as a 
cause of the "sudden catch” type of low 
back pain? Clinically, this is characterized 
by the patient’s inability to completely 
straighten up after bending forward. 





DEGENERATION 


Normally, the articular surfaces are 
covered by smooth glistening hyaline 


Fic. 6. Photomicrograph (<4) showing a large 
synovial tab (arrow) projecting upw ard between 
the articular surfaces. This originates from the 
inferior, loose portion of the capsule. The struc- 
ture in this instance is largely composed of fatty 
tissue, The articular cartilage on the right side is 
partially worn down but the hyaline cartilage is of 
normal thickness on the left. This synovial tab 
might conceivably become pinched between the 
bony structures. 
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cartilage. Early degenerative changes first 
appear as a velvety texture overlving the 
articular surface (Fig. 5). Later, the carti- 
lage becomes fibrillated and fragmented and 


hnallv disappears entirely in some parts of 


the Joint. Roentgenograms of these Joints 
resemble those of some patients complain- 
ing of local back pain (Fig. 8). 


IMBRICATION, IMPINGEMENT, BUMPER 
FORMATION, EBURNATION 
AND EROSION 


Lordosis, tipping of the sacrum, or thin- 
ning of the intervertebral disk results in a 
telescoping or imbrication of the posterior 
articulations (Fig. 9, 4 and 5). The articu- 
lar surfaces are no longer exactly opposite 
each other. A pulling stress is placed upon 
the capsule. The anterior inferior element 
of the Joint, bv moving upward and for- 
ward, may encroach upon the foramen, 
even to the extent of pressing upon and 
distorting the shape of the nerve root. 

If imbrication is excessive, a painful 
bonv impingement may occur between the 





Section (X30) from the posterior joint 
capsule showing at least three sensory nerves 
(arrows). In the center is a large mixed nerve hav- 
ing both myelinated and unmyelinated fibers. 
Some of the latter are seen branching otf from its 
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upper surface. Smaller nerves appear on the 
right and left. The former is seen 1n cross section, 
while the dark oval shadow on the left is an ob- 
liquely sectioned sensory nerve. (This section was 
stained by a modified Bodian and Ungewitter 
silver nerve stain.) 
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Fic. 8. Longitudinal section (X 


<5) of a degenerate 
fifth posterior Joint from a seventy-five vear ol 


Jd 
id 
male. This shows the synovial element (8) protect. 
ing into the upper margin of the joint space. The 
cartilage 1s completely absent from the upper ele- 
ment of the joint and there is advanced cartilage 
degeneration with thinning and fibrillation below 
(white arrow). (The insert is a roentgenogram of the 
specimen before section showing the narrowed 
joint space.) Sclerosis of the bone adjacent to this 
degenerated joint is well seen both on the section 
and the roentgenogram (black arrows), 


tips of the articular processes and the ad. 


ablcreh (Figs 107. 
A fibrocartilage pad or buniper develops on 
the tip of the impinging articular process at 
the point of recurrent pressure (Fig. 11, ./ 
and B) and a sclerosis or eburnation of e 
underlying B struc ture results (Fig. 

A, B and C). This tends to counter ihe 
localized pressure stress. With continued 
pressure at one point, however, the condi- 
tion progresses to actual erosion of the 
underlying bony tissue. 


COMMENT 


Harris and Macnab! have discussed the 
relationship of symptoms to posterior 
joint changes. Assuming, as Keller?’ has 


Fic. 9. (4) Section at the lumbosacral level from an 
eighty.six vear old male showing imbrication of the 
posterior articulation. The articular cartilages (6) 
do not register exactly opposite each other. The 
articular process of the sacrum (4) has telescoped 
upward, impinging against the eburnated fifth 
pedicle at $ and distorting the nerve root (3). (B) 
Roentgenogram showing the wedge-shaped lum bo- 
sacral disk. There is some tipping of the sacrum on 
à transverse axis. The fifth vertebra is displaced 
backward upon the sacrum. The disk (1 in Æ) is 
thinned posteriorly and its annulus fibrosus (2 in 
A) has become displaced backward and en. 
croaches upon the lower part of the intervetebral 
foramen. 
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Fic. 10. Section of the fourth right posterior articula- 


tion of a seventy-three vear old female. The insert 
is à roentgenogram showing impingement of the 
tip of the fourth inferior articular process (4) 
against the isthmus of the fifth neural arch. This has 
produced erosion with the formation of a com- 
pensatory eburnation of bony tissue at the point of 
pressure (X). The tips of the articular processes 
subjected to intermittent pressure usually develop 
fibrocartilage bumpers at points where the normal 
hyaline articular cartilage does not occur. Such 
bumpers are noted in the section as indicated by 
the arrows. Richly vascular synovial tabs are seen 
above and below at S. There is advanced cartilage 
degeneration with fibrillation and complete loss of 
cartilage in the upper portion of the joint. 
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Fic. 12. (4, B and C) Scoliosis in an eighty-four year old female incidental to wedging of the lumbosacral 
disk and the fifth vertebral body (5). There is telescoping, impingement, eburnation and erosion of the 
fifth posterior articulation on the right side (R, arrow). Compare with the normal condition of its fellow 


on the left (L). 
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Fic. 11. (4) Longitudinal section (X13) of the fifth lumbar articulation of a seventy-nine vear old femal 
Imbrication and bony spur formation has progressed until extensive impingement has occurred beneath 


- 


the fifth pedicle with eburnation of the latter. A fibro cartilage bumper at the point of contact D de 
veloped on the tip of the sacral articular process (arrow). There is nearly complete loss of articular cartilage 


below this point. The intervertebral foramen on the left is not involved. Two elements of the motor nerve 





root are seen slightly above and to the left of the much larger, darker sensory nerve root. (The insert is 
à roentgenogram showing sclerotic ae in the bony Gaete of the joint.) (B) Photomicrograp 
(X18) of the tip of the sacral articular. process showing the hbrocartilage bumper (B), a jd 


anomalous structure which has developed at the point of pressure. This is not the hvaline tvpe of ca 
which normally covers the articular surfaces, as seen in. Figure 6. The opposing sclerotic Pu ot the 
pedicle (X) is also protected by a slightly thinner coat of fibrocartilage. These cartilage bu 
separated from the underlying bone by a narrow zone of darkly staining active cells ( arrows). Evidence 
of new bone growth is seen in the spur formation beneath the bumper and just to the left of the low 
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most arrow. Tabs of highly vascularized synovial tissue (S) are noted between the joint and the intervert 


bral foramen. This section was taken somewhat lateral to the = ramentum flavum, so the capsule bets cen 


the joint and the intervertebral foramen is thin and delicate as compared with that noted in Figure 1. 
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stated, that local back pain arises in the 
posterior joint structures, a coordination of 
the roentgenograms with the anatomic 
studies should contribute something toward 
an understanding of this problem. 


. SUMMARY 


The posterior spinal articulations are 
gliding joints with a considerable range of 
movement. There are menisci of synovial 
tissue projecting inward between the bony 
articular surfaces. The Joint capsule is rich 
in sensory nerve fibers. The possibility that 
pinching of the soft tissues causes the 
"sudden catch" type of low back pain is 
proposed. Various kinds of joint destruc- 
tion, with imbrication, impingement, bum- 
per formation, eburnation and even ero- 
sion, probably play a part in the production 
of local back pain. The 45? stereoscopic 
projection is recommended to best visualize 


Lee A. Hadley 


Aucusr, 1961 


the joints in roentgenography of the lumbar 
region. 


925 State Tower Building 
Syracuse, New York 


Assistance was given in these studies by the 
Departments of Anatomy and Photography, 
New York State School of Medicine, Syracuse, 
New York. 
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A VERTICAL FRACTURE OF THE FIFTH CERVICAL 
VERTEBRA WITHOUT NEUROLOGIC SYMPTOMS 


By CARL M. MANSFIELD, CAPTAIN 


OMAHA, NEBRASKA 

















ERTICAL fractures of the cervical mobile accident; he had suffered. momentary 


vertebrae are almost without exception unconsciousness when his small foreig 
accompanied by quadrip egia or parap egia. been struck from the rear NOSE EEUCR. 
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Roentgen examination showed evic 
vertical fracture of Cz with a slight compression 
of the antertor-superior portion. No othe 
A twenty-seven year old male was admitted normality of the cervical spine was noted 
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for observation following a history of an auto- (Fig. 1,.7 and B). 
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REPORT OF A CASE 




















Fic. 1. (4) Roentgenogram showing vertical fracture of Cs. Note the downward displacement of the 
half of the vertebral body. The radiolucent line is seen within the air column. (B) Note that there is som 
compression of the anterior height of Cs, 
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Fic. 2. (4 and B) Roentgenograms taken one month after Figure r. 
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4. Roentgenograms taken almost three months after Figure 1. (. 











anterior height of Cs. (B) A slight amount of bony bridging is present. 








Fic. 3. (4 and B) Roentgenograms taken approximately two months after Figure t. 
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The patient was placed in cervical halter 
traction, which was followed later by use of a 
cervical brace. Periodic roentgenograms were 
taken (Fig. 2, Æ and B; and 3, Æ and B). 

When he was last seen eighty-five days after 
admission, he still had no neurologic symptoms. 
The roentgenograms made at that time showed 
further decrease in the anterior height of Cs 
(Fig. 44). Some bony bridging of the fracture 
fragments was also present (Fig. 45). 


COMMENT 


The patient does not remember receiving 
a blow to the occipital region. However, 
there had been a large amount of luggage 
stacked in the back of his small car and one 
of these pieces may have become a missile. 
The patient's neck probably went through 
the same motions as are carried out in a 
“whiplash” injury. It would be of interest 
to know what part the blow to the occipital 
region contributed to the end result. 

The possibilities of the radiolucent line in 
the vertebra being air in the trachea, a 
failure of union of the vertebral body or a 
spina bifida occulta were considered. The 
first was ruled out because of the roentgen 
appearance and the downward displace- 
ment of the left half of the vertebral body. 
The last two were eliminated on the basis of 
a routine army induction chest roentgeno- 
gram which had been taken approximately 
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two years prior to the accident and on 
which C; could be fairly well visualized and 
appeared to be normal. 


REVIEW 


A review of American and English litera- 
ture for the past twenty years failed to 
produce a documented case of a vertical 
fracture and without neurologic symptoms, 
although mention of such a case was made 
by Ellis. The possible mechanisms of 
vertical fractures have been discussed 
thoroughly by Richman and Friedman.’ 


SUMMARY 


A case of a vertical fracture of a cervical 
vertebra with no neurologic symptoms has 
been presented. 


Department of Radiology 
Offutt AFB Hospital 
Omaha 13, Nebraska 


The author wishes to thank Doctors S. P. 
Peartree, W. W. Jurgensen and R. McDonald 
of Omaha, Nebraska, for their consultation. 
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LAMINAGRAPHY OF THE TEMPORAL BONE* 


By S. BRUNNER, QJVIND PETERSEN, and P. STOKSTED 


GENTOFTE, DENMARK 


OENTGEN examination is a valuable 
aid in diagnosing diseases of the ear 
associated with changes in the osseous 
structure. The roentgenograms must be 
taken with the patient in positions designed 
to reveal abnormalities in the area most 
frequently involved in chronic ear disease, 
viz., the attic-aditus-antrum area. In pro- 
jections such as Schüller's, Stenvers', Run. 
stróm's, Chaussé's, etc. it 1s possible to 
demonstrate major or minor parts of the 
inner aspect of the temporal bone. Better 
results are sometimes obtained by supple- 
menting the examination with stereoscopic 
Views. 

With plain roentgenography of the 
temporal bone, it is impossible to eliminate 
visualization of the surrounding structures 
which will blur the delicate details in the 
anatomy of the inner ear. The only way 
of visualizing the inner aspect of the tem- 
poral bone without also reproducing the 
interfering structures on the film is by 
laminagraphy. 

Numerous laminagraphic studies of the 
temporal bone have been reported since 
Zeidses des Plantes! and Bartelink! em- 
ployed a curvilinear laminagraph in a few 
cases. Most investigators, however, have 
used linear laminagraphy, although, 
theoretically, laminagraphy with poly- 
cyclic movement gives the most exact 
laminagraphic plane with blurring of the 
surroundings, in contradistinction to rec- 
tilinear laminagraphy, which only blurs 
perpendicular to the tube movements. 


EQUIPMENT 


In 1950, Sans and Porcher’ designed a 
laminagraph called the Polytome, which 
makes it possible to use four types of 
obscuring movements. The trajectories are 
linear, circular, elliptic, and “hypocy- 


cloidale." Table 1 shows the various speci- 
fications of the Polytome. 

The roentgen-ray table may be tilted 
into any position between horizontal and 
vertical. The distance between the focus 
and the plane of cut is constant, 110 cm. 
The distance from the film to the plane of 
the cut is, however, variable, since two cas- 
sette holders may be used, one placed at the 
minimum distance from the plane of cut 
(magnification 1.3) and the other at the 
maximum (magnification 1.6). The tube is 
furnished with a fine focus (0.3X0.3 mm.) 
and a 1X 1 mm. focus. The cassette holder 
at the minimum distance from the plane 
of cut is provided with a so-called “rotat- 
ing grid." The cassette holder with the 
magnification of 1.6 can be inclined. 

Owing to these advantages, we chose the 
Polytome for laminagraphy of the tem- 
poral bone, selecting the polycyclic trajec- 
tory, named "hypocycloidale" by the manu- 
facturers. 


TECHNIQUE AND FINDINGS 


Various projections have been used for 
laminagraphy of the temporal bone. James‘ 
has described an anteroposterior and an 
oblique lateral view; Mündnich and Frey? 
reported no less than 5 different projec- 
tions, vizą an anteroposterior, a lateral, 
a longitudinal and an axial view of the 
pyramid, and an axial view of the head. 
According to our experience with about 
250 laminagraphies of the ear, the antero- 
posterior and lateral projections of the 
temporal bone are the most useful. In our 
opinlon, these two views give, in most 
cases, sufficient detail of the temporal bone. 
Another reason for restricting laminag- 
raphy to one or two projections is to 
reduce the roentgen-ray dose, as each pro- 
jection requires six to ten cuts. 


* From the Department of Radiology and Department of Otology, Copenhagen County Hospital, Gentofte, Denmark. 


Aided by a grant from the King Christian X Foundation. 
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TABLE I 


SPECIFICATIONS OF THE POLYTOME* 
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Lineart Elliptic 
A 
o. Tra- CD Tra- CD 
jectory jectory 
29° 56 cm. I 
36° 69 cm. I 
4o° 77 cm. I 186 cm 2.4 
48? 92 cm. I 
60° IIS cm. I 


Circular zb. 
Tra- cp | ITa CD SC 
jectory jectory 
176 cm. oul 2.5 mm 
217 cm. 25 1.8mm 
1.6mm 
451 cm. 4.9 1.3 mm 
1.0 mm 


* The table lists, for each angle of cut, the various trajectories, the length of each at the level of the roentgen-ray tube focus, and the 
minimum coefficient of distinctness (CD) of the image obtained, determined by the relation of each complex trajectory to the linear 
trajectory of the same angular opening. SC means separating capacity (thickness of cut). It varies with the angle of cut. The exposure 


time is proportional to the trajectory. 


T In linear trajectory, all angles of cut from 10° to 60° can be obtained. 
J y g 


ANTEROPOSTERIOR PROJECTION 


With the patient supine and the median 
plane of the head vertical to the table, a 
line from the lateral angle of the eye to the 
tragus also should be vertical to the 
roentgen-ray table (Fig. 1). The area to be 
visualized extends approximately from the 
root of the tragus 15 mm. to the posterior 
aspect. 

Anteroposterior laminagraphy of the 
normal temporal bone (Fig. 2—6) will re- 


Central beam 





able 


Fig. 1. Diagram showing the direction of the central 
beam in anteroposterior laminagraphy. (Repro- 
duced with permission from the Archives of 
Otolaryngology.) 


veal in the most ventral cut, taken on a 
level with the tragus, the external auditory 
meatus (1) as the most characteristic struc- 
ture. This may be used as an anatomic point 
of reference for the initial, cursory study of 
the laminagram. It is delimited inferiorly 
by a solid bony shadow representing the 
tympanic part of the temporal bone, and 
superiorly by the upper posterior area of 
the osseous part of the auditory meatus, 
the so-called “spur” (2) with the tympanic 
groove. The spur ends anteriorly in the 
attic as a prominent, broad-based wedge. 
In cases of lesions in the attic, the spur 
assumes a rounded shape or an irregular, 
eroded surface. Thus, this detail of the 
laminagram should always be inspected 
very closely. 

The medial part of the external auditory 
meatus (1) is delimited by the tympanic 
membrane, normally manifesting itself as 
a faintly streaked contour. It continues 
superiorly in the handle of the malleus. 
The head of the malleus (m) rises in the 
middle of the attic as a club-shaped 
shadow. The tympanic cavity (3) presents 
on the most ventral laminagraphic cuts as 
a sharply outlined profile, affording good 
visualization of ithe hypotympanic recess 
and promontory, with the spiral-shaped 
cochlea (4) shown medially. At the site of 
the upper part of the promontory, just 
above the cochlea, a portion of the facial 
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bigs, pd ap laminagram and diagram of a cut through the anterior part of the tvmpanic cavity 
(3), showing the malleus (mJ, spur (2), cochlea (4), external (1) and internal (6) auditory meatuses, ph ar- 


vngo- “tympanic tube (4), 1 
permission from the Archives of Otolary ngology.) 


canal (10) is visible, o/z., its course from 
the opening for the facial nerve at the bot- 
tom of the internal auditorv meatus (6) to 
the promontorv. 

The tympanic cavity continues in the 
attic sharply outlined laterally against the 
spur and showing on its medial aspect the 
prominence of the canal for the facial nerve 
and the lateral semicircular canal (8). 
Superiorly, the roof is made up of the teg- 





ugular fossa (7) and part of the canal for the facial nerve (10). | 


( Reprodu ced with 


men tympani, and, since this is only famtly 
visible or entirely absent on the lamina 
rams, this lack of visualization need not 
>a sign of a pathologic condition. 

Medial to the cochlea is the internal 
auditory meatus (6) which appears 
and distinct on the most anterior cuts. In 
the lateral part of the internal auditory 
meatus, a small bony crest, the transverse 
is sometimes visible. Below the in 


gı 
be 


broad 


crest, 





I 16:5 3. Anteroposterior laminagram and diagram of a cut made more posteriorly i in the tympanic cavity (3) 


th oe Figure 2 


in which, in addition to the structures shown in Figure 2, the incus (1) may be seen. (Re pro- 


duced with permission from the Archives of Otolaryngology.) 
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i ees 
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cut through the vertical part of the canal for the 


facial nerve (11), also showing the stvloid process (12). (Reproduced with permission from the ;freAives 
X £3 las E X \ 


of Otolaryngology.) 


ternal auditory meatus, the pharyngo- 
tympanic tube (3) extends from the floor of 
the tympanic cavity. 

On the inferior surface of the pyramid, 
a single structure may be seen just be- 
neath and medial to the hypotympante re- 
cess, sz, the jugular fossa (7) accom- 
modating the bulb of the jugular vein. 

On sections a few millimeters posterior 
to the tragus, all these structures are gen- 
erally visible, but the tympanic membrane 





and malleus (m) have disappeared. Instead, 
the sections visualize the incus (1) shaped 
as à short club. Unlike the malleus, the 
incus is in an extreme lateral position in 
the attic, its lateral contour extending 
parallel to the spur. The situation of the 
two ossicles is extremely important, partly 
for identification purposes and partly for 
diagnosing dislocations and congenital de- 
formities. Somewhat more posteriorly, the 


LJ 


vertical course of the facial canal (11) may 


Fic. c. Anteroposterior laminagram and diagram of a section in the posterior part of the tympanic cavity 
showing the stapes (s), vestibule, and semicircular canals (8). (Reproduced with permission from the 


Archices of Otolaryngology.) 
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Fic. 6. Anteroposterior laminagram and diagram of a cut through the mastoid antrum (9) and semicircular 
canals (8). (Reproduced with permission from the drchives of Otolaryngolog y.) 


be seen extending down from the bottom ot 
the tympanic cavity, with its outlet on the 
inferior surface of the pyramid in the 
stylomastoid foramen (12). 

Cuts just behind the cochlea show the 
vestibule and semicircular canals (8) most 
distinctly. The same cut shows the smallest 
“long bone” of the body, the stapes (s), in 
part or in full, with the footplate in the oval 
window which is delimited inferiorly bv 
the subiculum, which, in turn, forms the 
upper limit of the round window. As vet, 
we have not found changes indicating 
ankylosis of the stapes. 

On these last-mentioned cuts there is 
still visible a distinct outline of the attic, 
or rather the aditus of the antrum, whereas 
the external as well as internal auditorv 
meatuses have decreased both in size and 
sharpness, because their posterior bony 
limit is being reached. 

Cuts on a level with the mastoid process 
(g) still show part of the vestibule and 
semicircular canals and, at times, a small 
portion of the internal auditory meatus, 
although now the external auditory meatus 
has completely disappeared from view, be- 
ing replaced by the pneumatic cells of the 
mastoid process and, superiorly, by the 
mastoid antrum. 


LATERAL PROTECTION 


In this projection, the patient is prone 
with the head turned so that the ear to be 
examined is up and with both external 
auditory meatuses in a line perpendicular 
to the table (Fig. 7). In order to make the 
patient more comfortable, the shoulder on 
the side to be examined is elevated, with 
the homolateral arm flexed and the con- 
tralateral arm extended. 

Cuts are obtained from the plane of the 
tympanic membrane, viz., about 2 to 2.4 
cm. below the level of the mastoid process 
and r cm. medial, as a rule at a distance 
of 1 mm. The first cuts visualize the ossi- 


— beam 


able 


Fic, 7. Diagram showing the direction of the central 
beam in lateral laminagraphy. 
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Fic. 8. Lateral laminagram and diagram of a cut through the external part of the tympanic cavity (3), 
showing the malleus (m) and incus (i) as well as part of the semicircular canal (8) and facial canal (10). 


cles (Fig. 8 and 9), the bodies of which are 
in the attic. The malleus (m) is the most 
anterior one, its handle projecting down 
into the tympanic cavity. The body of the 
incus (1) 1s immediately posterior to the 
head of the malleus. The handle of the 
malleus and the long process of the incus 
are parallel. Sometimes, the last link of the 
chain, the stapes may be discerned against 
the oval window. Superiorly to this, part of 





the semicircular canal (8) is visualized. Be- 
tween the latter structure and the tym- 
panic cavity, the upper one-third of the 
facial canal (10) is often visible. Cuts 
made more medially will show the distal 
part of this canal (12). 


ILLUSTRATIVE CASES 


To demonstrate the diagnostic value of 
the roentgenographic techniques described 





Fic. 9. Lateral laminagram and diagram of a cut through the medial part of the tympanic cavity (3) visualiz- 
ing the vertical part of the facial canal with the styloid foramen (11). 
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above, 2 characteristic cases are reported 
in which lamin: agraphy was of primary 
diagnostic importance. 


Case 1. This woman, aged seventy years, had 
been suffering since chil lhood from donc bi- 
lateral otitis media with periodic suppuration 
from both sides when she had colds and sinu- 

stis. Her hearing had been evenly deteriorat- 
Ing, so us for some years she nn peeh Ee a 
dno had pum E Or: gyratory voy nautic 
vertigo as well as left-sided tinnitus. 

n Du D puo to AU she 


ing w hich E le T Kiel e dcr cloned 
within the course of a few davs. The condition 
was interpreted as the sequel to cerebral hemor- 
rhage, and the patient was treated only by bed 
rest at home. She was admitted for cholelithi- 
asis but, because of the facial palsy, the follow- 
Ing investigations were performed. 

Neurologic Examination. Results showed left- 
sided Beripheral facial palsy and no sense of 
taste on the anterior two-thirds of the tongue, 
the left pupil larger than the right and inactive 
to light, and diffuse weakening of the limbs 
with generalized weakening of all reflexes. Rom- 
berg's test showed a tendency to fall backward. 
Cerebrospinal fluid. examination was normal. 
It was difficult to interpret the findings, but an 
arteriosclerotic lesion in the brain stem was be- 
lieved probably to be responsible. 

Ophthalmologic Examination. This revealed 
sclerotic changes of the fundus and left-sided 
hypesthesia of the cornea, presumably due to 
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canal; external auditory meatus (1), s 
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lagophthalmos. The previously diagnosed oph- 
RU E interna coud not Du re-demon. 


induced. 

Otologic Examination. There were large, ap- 
parently central defects of both tympanic mem. 
branes but no discharge or sign of cholestea. 
toma. The nasolacrimal reflex was present and 
equal on both sides. An audiogram showed bi- 
lateral hearing loss of the conduction tvpe, and 
nerve deafness consistent with her age. The 
stapedial reflex could not be tested because of 
the bilateral chronic otitis. 

Roentgen Examination. Using 
Towne's (slit exposure), and Stenvers’ projec- 
tions, reduced pneumatization with sck bi ot 
the calls on both sides was revealed but there 
were no signs of cavitation, Laminagr pr ae 
closed cavitation on the left side at the site of 
the anterior portion of the tympani 


Schuller’s 


? 


à 


“Cay ity and 
the attic, with destruction of the superolat eral 
corner a the cochlea in the horizontal course 


of the facial canal as well as dilatation of rhe 
lateral portion of the internal auditory meatus 


(Fig. to and 11), 

Operative Findin gs. On the basis of the roent- 
gen findings, the patient was subjected to resec- 
tion of the mastoid process and tympanic cavity 
on the left with decompression of the left facial 
nerve. There was pronounced osteitis of the 
incus, both superficial and profound, and a 
cholesteatoma in the anterior part of the an- 
trum extending down into the upper portion of 


the tympanic cavity. At the side of the spur, the 
facial canal was surrounded by osteitic bone 


with ample granulation tissue on the sheath. 


Fi 





Anteroposterior laminagram and diagram showing destruction at the site of the second part 
spur (2), cochlea (43, internal auditory meatus (61. 





that the destruction extends into the lateral part of 


nerve; external auditory meatus (1), sp 
canal with the stvloid foramen (11). 


The nerve was hyperemic and showed violent 
swelling when exposed. It was exposed upwards 
as far as the geniculate ganglion and downwards 
as far as the stylomastoid foramen, but no ab- 
normalities were found in these sites, 


Comment. In recent. years, develop- 
ments in the field of otology, including the 
increased number of operations performed 
to improve hearing and the correlative in- 
crease in interventions on the facial canal, 
are making ever greater demands on diag- 
nostic roentgenology. 

Routine studies of the temporal bone in 
the various projections (such as Schüller's, 
Chaussé's, Stenvers’, Runstróm's, and 
Towne's—as well as Law's projection 
based upon those of Stenvers and Schül- 
ler) illustrate the pneumatization and dis- 
close the presence of acute or chronic in- 
Hammatory changes. In the diagnosis of 
cholesteatoma or of changes in the ossicles 
or the facial canal, ordinary roentgen in- 
vestigation often fails. In 1956, MacMil- 
lan® reported destructive changes of the 
temporal bone in only 45 per cent of 288 
confirmed cholesteatomas when studving 
the patients in Law's projection, and in 60 
per cent when using Towne's projection. 
Chiat and Kittredge? found destructive 
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igure to, showing 


the internal auditory meatus in the area of the facial 
ur (2), internal auditory meatus (6), semicircular canal (8), facial 


changes in 5o per cent also in Towne's pro- 
jection. In 1960, Brünner, Jensen and Jes- 
persen,” in 80 verified cases of cholestea- 
toma, correctly diagnosed only 46 per cent 
using Schüller's and the Runstróm i1 pro- 
jections. By employing Chaussé's 111 pro- 
jection, the correct diagnoses could have 
been increased to 7o per cent since this 
projection increases the possibility of 
visualizing the antrum and attic, distinct 
from the labyrinth, and also shows the 
lateral wall of the attic and external audi- 
tory meatus. 

By supplementing the usual procedures 
with laminagraphy, the possibility of dem- 
onstrating cholesteatoma could be in- 
creased to 80 per cent. This conclusion is 
supported by a report of Tarp,’ who dem- 
onstrated cholesteatoma by laminagraphy 
in tg of 22 verified cases. Thus, lamina- 
graphic study is of great importance, as It 
affords an opportunity for further ad- 
vances, especially in visualizing the antrum 
and/or attic as well as the superior aspect 
of the external auditory wall and the 
lateral wall of the attic. In other words, 
laminagraphy permits a much more exact 
location of the destruction as well as the 
damage wrought by it. 
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There are three important, characteristic 
hndings in the laminagraphic demonstra- 
tion of changes caused by cholesteatoma: 
(1) enlargement of the attic and or an- 
trum and simultaneous destructive changes 
of the medial or lateral wall of the attic. 
It has been emphasized by Tarp* that en- 
largement of the antrum to more than 
10X12 mm. should arouse suspicion of a 
cholesteatoma cavity. In our experience, 
the extent of this enlargement is often very 
difficult to assess. In order to facilitate the 
evaluation. we introduced the practice, 
one vear ago, of examining both tem- 
poral bones by laminagraphy in the antero- 
posterior projection on the same film. This 
has supplied us with an extremely import- 
ant diagnostic aid in evaluating the size of 
the attic and/or antrum; (2) destruction 
of the upper medial portion of the external 
auditory meatus (the spur); in most cases 
of cholesteatoma involving the attic, it 
undergoes destruction, while in the pres- 
ence of changes in the more posterior part 
of the antral region the spur is often intact; 
all cases of destroved spur ought to arouse 
a suspicion of cholesteatoma and/or os- 
teitis; and (3) destructive change or frag- 
mentation of the ossicles, due in most cases 
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to compromised blood supply, especially to 
the incus. 

laminagraphy usually visualizes the 
facial nerve in its entire course through 


the temporal bone, thus being of valuable 
supplementary aid in the topical diagnosis 
of facial nerve lesions. In Case i, there were 
destructive changes of the medial wall of 
the attic as well as around or above the 
second segment of the facial nerve. 

As already mentioned, the projections 
in current use (Stenvers', Runstróm's, and 
lowne's) did not reveal changes other 
than reduced pneumatization and sclerosis 
of the cellular systems on both sides, but 


with no signs of cavitation. Laminagraphs 


of destructive cavitation, especially at the 
site corresponding to the course of the 
facial nerve. Surgery could be instituted 
after the lesion had been fairly accurately 
located. 


Case rr. This twenty-three vear old man, for. 
merlv a sailor, had had a bilateral mastoidec- 
tomy at the age of two. Since then, his hearing 
had been impaired, but he had never had aura! 
discharge, attacks of fever, pain, or recurrent 
Otitis. 

Clinical Examination. His general condition 


/ 





hic, 12. Case ir. Anteroposterior laminagram and diagram of a cut through the anterior part of the tympanic 
cavity; external auditory meatus (1), spur (2), incus (i), malleus (m), cochlea (4), pharvngotvmpanic tube 


($), internal auditory meatus (6), Jugular fossa (7), facial canal (10), stvloid process (12). 


290 





Fic. 3. Case rn. Lateral laminagram and diagram of a cut through the tympanic 
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cavitv, showing the dis 


location of the incus (1); malleus (m), semicircular canal (8), stvloid process (12). 


was good, although mentally he was severely 
disturbed by this handicap, and his speech was 
indistinct and monotonous. 

Otologic Examination. The tympanic mem- 
branes were grey and lustreless, but intact; no 
discharge was present in the auditory meatuses. 
There was hearing of the whispered voice at 0.1 
m. and of the spoken voice at 0.§ m. in both 
ears. 

Roentgen Examination. Vhe temporal bones, 
in the standard projections used in Case 1, 
showed the sequelae of mastoidectomy on both 
sides with no signs of destructive changes. An- 
teroposterior and lateral laminagraphy (Fig. 12 
and 13 
the incus had slid down, so that the long process 
of the incus was horizontal. It was impossible to 
locate the stapes definitely. On the right side, 
the head of the malleus was distinct, but the 
body of the incus and its long process were 
blurred and appeared to be dislocated. On both 
sides operative cavities left by simple. mas- 
toidectomy were seen. 

Operative Findings. Surgery was performed 
on the left ear, on October 17, 1959. After ex- 
posing the middle ear, the incus was seen to be 
displaced, with its long process pointing out- 
ward and forward instead of downward and 
medially. This interrupted the connection be- 
tween the incus and stapes, there being a dis- 
tance of 2-3 mm. between the two joint sur- 
faces. It proved possible to reduce the incus and 
successfully restore the normal communica- 
tion between the joints. 

The postoperative course was uneventful de- 


showed on the left that the body of 


spite the fact that, while incising the auditory 
meatus, an opening into the antrum could not 
be avoided, because the posterior wall of the 
external auditory meatus had been removed at 
the previous operation. The patient's hearing 
was restored to practically normal, with the 
hearing of the whispered voice increasing from 
O.IO m. fo 4.5 m. 

Operation on the right ear was performed on 

November 13, 1959. After opening the middle 
ear, it was found that the situation was Jess 
favorable than it had been on the left, the 
body of the incus being turned posteriorly al- 
most 90°. This had completely interrupted the 
connection between the malleus and stapes, 
and the incus was firmly impacted between the 
facial canal and the lateral wall of the attic. Re- 
storing the ossicle chain was out of the ques- 
tion. Instead, the tympanic ring was freed Tis 
the tympanic groove in the posterior two-thirds 
of the circumference, so that the tympanic 
membrane could be wrapped around the intact 
and freely mobile stapes. 

The hearing of the whispered voice improved 
from 0.1 m. to 2 m. within three weeks. In other 
words, the hearing improvement 1n this ear too 
was of great practical importance. 


Comment. Today it is of the utmost 
importance to be able to diagnose morbid 
processes in the temporal bone at a stage 
so early that inoperable changes of the 
facial nerve and e apparatus may 
be prevented. If plastic operations for im- 
proving the hearing are to give a favorable 
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result, the processes must not have had 
time to interrupt the blood supply to the 
ossicles or to cause major bone destruc- 
tion, since it is the object of tympano- 
plastic operations to reconstruct an intact 
chain of ossicles and restore to the patient 
a degree of hearing sufficient for practical 
purposes. 

The increase in recent years in the fre- 
quency of cranial injuries due to traffic 
accidents resulting in fractures of the base 
of the skull has also increased the number 
of traumatic changes in the ossicles and 
their conduction links. As early as 1955, 
Welin? stressed the great importance of 
laminagraphy of the ossicles in cases of in- 
fection and especially in traumatic injuries. 
It 1s beyond doubt that, in numerous cases 
of cranial injury, more attention has been 
devoted to the immediate vital problems 
of a more general nature at the cost of the 
otologic changes which have led to hearing 
impairment. 

Hearing impairment following opera- 
tions performed a number of years ago for 
otitis was probably due in many. cases to 
the less advanced operative and anesthetic 
techniques of those times. This is illus- 
trated by our Case m. In childhood the 
patient had undergone simple bilateral 
mastoidectomy after which his hearing had 
been greatly impaired. Laminagraphic in- 
vestigation revealed displacement of the 
ossicles, with dislocation in the inco- 
stapedial Joint. Bilateral, exploratory tym- 
panectomy revealed, in accordance with 
the roentgen findings, dislocation of the 
incus on both sides. After reduction of the 
left incus, an anatomically correct posi- 
tion of the ossicles was obtained. On the 
right, the incus could not be reduced, as it 
was firmly impacted. Instead, myringo- 
stapediopexy was performed. The opera- 
tive treatment improved the hearing in the 
right ear considerably, but also to some 
extent in the right ear, so that almost nor- 
mal hearing was restored. 

Laminagraphy of the ossicles will no 
doubt gain ever increasing practical im- 
portance, not least because of the in- 
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creased number of traffic accidents. It will 
contribute to diagnosing displacement of 
the ossicles caused by the more primitive 
techniques formerly used in aural surgery. 


SUMMARY 

A laminagraph with polycyclic move- 
ments and excursions wide enough to per- 
mit thin and well-defined cuts is discussed. 
By means of this apparatus, anteropos- 
terior as well as lateral views of the tem- 
poral bones were obtained. A description of 
the normal sections and the characteristic 
pathologic findings 1s given. 

In connection with a case of cholestea- 
toma, the most characteristic findings are 
stressed: (1) destruction of the spur; (2) 
dilatation of the antrum and/or attic dem- 
onstrated by comparison with the normal 
side; and (3) destruction or fragmentation 
of the ossicles. 

A case of dislocation of the ossicles illus- 
trates the importance of lateral lamin- 
agraphy in diagnosing changes in the posi- 
tion of the ossicles. | 


Øivind Petersen, M.D. 
Copenhagen County Hospital 
Gentofte, Denmark 
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CYSTS AND TUMORS OF THE MANDIBLE* 
THEIR DIFFERENTIAL DIAGNOSIS 


B» E. HOWARD JAYNE, M.D.,t ROBERT A. HAYS, M.D. į 
and FREDERICK W. O'BRIEN, Jr., M.D. 


CLEVELAND, OHIO 


Re have over the years 
taken an increasing interest 1n roent- 
genography of the mandible, devoting their 
attentlon to systemic diseases and malig- 
nant tumors. While dentists and dental 
surgeons are primarily interested in odonto- 
genesis, It Is recognized that there is an 
overlapping of interests, and hence the 
" roentgenographic appearances of odonto- 
genic defects, mandibular diseases, and 
tumors should be equally familiar to both 
radiologists and their dental colleagues. 

The mandible participates in three essen- 
tial functions, 7.e., mastication, deglutition, 
and odontogenesis. Since odontogenesis is 
peculiar to the mandible, the pathologic 
changes occurring during this process must 
be recognized and carefully considered in 
the differential diagnosis. 

Many classifications of mandibular cysts 
and tumors have been suggested. The 
difficulty in selecting an appropriate one 
stems from the complex histologic appear- 
ance of the lesions and the uncertainty of 
tissue of origin. In some tumors, such as 
ameloblastomas, there is no unanimity of 
opinion as to the benign or malignant 
potentiality of the entity. It is not the 
authors’ intent to introduce another classi- 
fication, but instead, Table 1 is to be used to 
provide a systematic approach to the 
lesions that are more frequently encoun- 
tered. 

In this paper the common cysts and 
tumors affecting the mandible are reviewed 
and those characteristics that may aid in 
differential diagnosis are discussed. 


EMBRYOLOGY 
In the sixth fetal week epithelial or ecto- 


dermal cells in the embryonic area of the 
mandible begin to multiply and extend 
downward into the adjacent mesoderm 
(Fig. 1, 7). The mesoderm then responds by 
forming collections of cells called dental 
papillae which grow up into the descending 
ectodermal cells (Fig. 1, 2). As the two 
meet, the ectodermal cells form a caplike 
cover over the dental papillae—the ecto- 
dermal cells will form the enamel while the 
mesodermal dental papilla will form the 
dentin and pulp of the tooth. Each embry- 
onic tooth is cut off from any connection to 
the surface epithelium by a membrane of 
vascular connective tissue (periodontal 
membrane) which grows upward and com- 
pletely encloses the dental germ (Fig. 1, 5). . 
The periodontal membrane eventually be- 
comes a specialized periosteum, lining the 
tooth socket and connecting the tooth to 
the mandible. The mandible proper is 
formed from the paired Meckel’s cartilages, 
which meet anteriorly in the midline, form- 
ing the mandibular symphysis. As the tooth 
bud matures the ectodermal: cells divide 
into three layers. Those immediately adja- 
cent to the mesodermal papilla are the 
enamel cells or ameloblasts. The outer layer 
forms the external enamel epithelium while 
the middle layer differentiates into a stel- - 
late network and secretes a fluid enamel 
pulp (Fig. 1, 4-6). It is at this stage of 
differentiation that anomalies of develop- 
ment commonly occur. 


DISCUSSION 
I. MANDIBULAR CYSTS 


Most mandibular cysts, except for the 
rather controversial type that has been 
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land, Ohio. 


T Formerly Fellow; present address: Los Angeles County General Hospital, Los Angeles, California. 
t Formerly Member of the Staff; present address: St. Vincent Hospital, Worcester, Massachusetts 


292 


Vor. 86, No. 2 


called "traumatic," are epithelium-lined. 
These are thought to increase in size be- 
cause of the tension of the fluid or semisolid 
contents; thus, they are usually globular 
due to the equal pressure in all directions. 
The cysts may be either single or multiple 
and may coalesce or remain separate. Some 
contain calcific material which will often 
give a clue as to the roentgenologic diag- 
nosis. They consist of four types. 

1. Periodontal or Radicular Cysts. Infec- 
tions of the tooth pulp often spread through 
the pulp canal into the adjacent mandible,” 
forming a dental granuloma which appears 
roentgenographically as an oval radiolucent 
area at the tip of the pulp canal. This 
inflammatory response causes proliferation 
of epithelial remnants in the periodontal 
membrane, with subsequent formation of 
epithelium-lined cysts (Fig. 2). On roent- 
genograms, it is extremely difficult to 
differentiate between a granuloma and 
these radicular cysts even though the latter 


are supposedly more radiolucent with a well . 


circumscribed, often slightly sclerotic, mar- 
gin.’ Stafne does not believe that granu- 
lomas and radicular cysts of equal size can 
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TABLE I 


CYSTS AND TUMORS THAT AFFECT THE MANDIBLE 


t 


I. Cysts 
I. Periodontal or Radicular 
2. Squamous 
3. Dentigerous 
4. lraumatic 
II. Tumors 
A. Odontogenic Tumors 
1. Ameloblastoma or Adamantinoma 
. Odontoma 
. Cementoma 
. Enameloma 
. Myxoma 
. Fibroma 
B. Nonodontogenic Tumors 
I. Osteoma 
2. Osteoid Osteoma 
3. Chondroma 
4. Neurofibroma 
5. Hemangioma 
C. Tumors of Indeterminate Origin 
t. Giant Cell 
2. Fibrous Dysplasia 
3. Reticuloendotheliosis 
4. Infantile Cortical Hyperostosis 
D. Malignant Tumors 
1. Primary Malignant Tumors 
2. Metastases 
5. Extension from Surrounding Tissues 


Ata P C N 





^n 
5.19. ath 





Dental Sac 


C.L. 
P.C. 


Fic. 1. Diagrams 7-6 illustrating embryologic development of a tooth. E.E.E.—external enamel epithelium; 
S.R.—stellate reticulum; A.—ameloblasta; M.—mesoderm; E.—enamel; D.—dentin; P.—pulp; L.D.— 
lamina dura; C.L.—cementoblastic layer; P.C.—pulp canal. 
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Fig. 2. A twenty-nine vear old man had some aching 
in the right mandible. Following roentgenographic 
examination the cystic area was surgically opened 
and thick purulent material was expressed. The 
cavity was epithelium lined. The pathologic diag- 
nosis was radicular cyst. 


be differentiated bv roentgen examination. 
The radicular cysts represent a common 
lesion, withthe highest incidence in the third 
and fourth decades of lite. More men than 
women are affected. 

2. Sguamous Cysts. In this category are 
placed the cysts that have no calcific depos- 
its within them and are found at biopsy to 
have a squamous or epithelial lining. Any 
ectodermal tissue may give rise to squa- 
mous cysts. Thoma’? suggests that these 
odontogenic cysts are formed from rem- 
nants of oral epithelium, proliferation of the 
dental lamina or from the enamel organ of a 
developing tooth. Jaffe” believes that these 
cysts are not associated with infection or 
maldevelopment of the dental germ but 
are formed when epithelial cells become 
trapped in the unfused mandible. The 
squamous cysts may be either monolocular 
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or multilocular (Fig. 3 and 4). Usually, thev 
have a relatively well-defined margin. In 
some cases the multilocular appearance 15 
due to the lobulated margins of a single 
cavity (Piss: 5. £ and. 

A rare tv pe of squamous cyst, thought to 
have a different pathogenesis, is the pri- 


sac before anv of the ectodermal or meso- 
dermal cells become sufficiently differenti- 
ated to produce calcification. [t is practi- 
cally impossible to distinguish it from a 
common squamous cyst, being usually 
monocvstic with a thin sclerotic margin. 
Primordial cysts are principally found in 
the second to sixth decades and affect both 
sexes equally. Phoma!! believes that they 
are usually more common near the angle of 
the mandible where thev sometimes extend 
into the ramus. 

3. Dentiverous Cysts. Since these cysts 
develop from the enamel organ during or 
shortly after formation of the crown, they 
are associated with an unerupted tooth. 
Some authors!" ^ believe that these cysts 
are caused bv an accumulation of fluid 





Fic. 3. A sixty-three year old woman with mandibu- 
lar swelling for two years and local pain for one 
year, The pathologic diagnosis was squamous 
cyst. Note the unilocular appearance. 
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history of aching left temporomandibular was found to n 
region when in a draft. The pathologic diagnosis t ; 








was squamous cyst. Note the multilocular ap- cyst was confirmed, | 
i gan enu : : A. Eo i 
pearance. tion of the cyst to ta 

















v-seven vear old Negro woman with a fourteen vear history of a left mandibular ling. The 
diagnosis was squamous cyst. 67) Note the multilocular appearance on the pe D 


roentgenogram. (5) Oblique roentgenogram showing the true single cavity. 
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between the enamel and the surrounding 
soft tissue capsule while others? think that 
the fluid within the enamel anlagen is re- 
sponsible. In either event the onset is early 
in life, usually in the first two decades, and 
Stafne” is inclined to think that there is a 
hereditary tendency. The cysts are pre- 
dominantly single. The roentgenographic 
appearance is that of a monolocular cystic 
lesion enveloping the crown of a normal 
appearing tooth (Fig. 6). Usually there is a 
clearly defined margin, and those in the 
molar region are more likely to have a 
sclerotic rim. 

4. “Traumatic? or Nonepithelium-lined 
Cysts. These cysts are lined with connective 
tissue instead of epithelium. One opinion™ 
is that trauma may be the etiologic fac- 
tor causing an intramedullary hematoma 
which as it degenerates leaves a cystic area. 
There is some doubt that trauma is always 
the etiology, and it has been suggested that 
these cysts may result from an aberration in 
growth and development of the local osse- 
ous tissue." The borders of these cysts are 
not well defined and are more irregular than 
those of epithelium-lined cysts. The inci- 
dence is highest in patients between the 
ages of ten and twenty years, and the loca- 
tion of the cyst is usually in the posterior 
body of the mandible. 


II. MANDIBULAR TUMORS 


Tumors of the mandible may be divided 
into four categories: odontogenic, nonodon- 
togenic, those of indeterminate origin and 
malignant. The odontogenic type includes 
those that arise from dental germ, while the 
nonodontogenic group consists of tumors of 
the bone, cartilage, nerve and vascular 
constituents of the mandible that are not 
involved in odontogenesis. The indetermi- 
nate origin group contains lesions of specu- 
lative etiology, and those closely simulating 
mandibular tumors in appearance. The 
malignant tumor category encompasses the 
primary malignant tumors, metastases and 
tumors involving the mandible by direct 
extension from the surrounding soft tissues. 

In general, the roentgenographic appear- 
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ance of benign and malignant tumors of the 
mandible is similar to that of these tumors 
when they occur in other bones in the body. 
The margins of benign tumors are usually 
well defined; these tumors have an intact 
cortex even though it may be thinned and 
expanded; and they more frequently causé 
resorption of tooth roots, possibly attribut- 
able to their comparatively slow growth 
rate. Malignant tumors, of course, are the 
antithesis of the benign tumors, and, in 
addition, may have a periosteal reaction or 
“sunburst” appearance. 


A. ODONTOGENIC TUMORS 


These tumors arise from the cells in- 
volved in odontogenesis. On microscopic 
examination, their cytologic pattern sug- 
gests an origin from mesoderm, ectoderm or 
both. Some have a roentgenographic ap- 
pearance of diagnostic significance, notably 
the “calcified odontomas,” the encapsula- 
tion of which in most cases is visualized as a 
thin radiolucent area at the circumference 
of the tumor.” | | 

1. Ameloblastoma or Adamantinoma. His- 
tologically, these tumors show wide varia- 
tions but in practically all cases cells resem- 
bling the stellate reticulum of the enamel 
organ can be identified. Stafne™ believes 
that they arise from ectodermal cells in 
enamel organ, periodontal membrane, fol- 
licle, or in the epithelial lining of dentiger- 
ous Cysts. 

An alternate theory is that ameloblas- 
tomas arise from the "debris of Malas- 
sez, !7 or cells that originally were in the 
tubular enamel structure called Hertwig's 
sheath. This sheath forms the tooth roots 
and then disintegrates; any remaining cells 
will then lie in the periodontal membrane as 
the "debris of Malassez."!? 

Clinically, they produce painless expan- 
sion of the mandible in young adults. The 
frequency is somewhat higher in the Negro 
race. The site of origin is frequently in the 
angle of the mandible with extension into 
the ramus (Fig. 7). 

The roentgenographic appearance is var- 
led. Ameloblastomas may be monolocular 
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and may resemble any type of cyst. A more 
typical appearance is that of multiple small 
radiolucent areas, which are variable in size 
and simulate a cluster of grapes (Fig. 8, /4, 
B and C). These areas are separated by 
distinct septa." The cortex usually is only 


expanded but destruction and invasion of 


the soft tissues may be present. 


Jaffe? believes that these tumors are 
benign but may recur or occasionally 


metastasize. Robbins," on the other hand, 
questions whether adamantinomas are ma- 
hgnant even though some metastases have 


been claimed. He believes that thev are 
locally destructive benign tumors which 


tend to recur following incomplete surgical 
treatment. 

2. Odontoma. Odontomas are considered 
to contain all the elements of dental struc- 


ture, such as dentin, enamel, pulp, and 
cement. They occur in the area in d 


there has been failure of formation of ; 
normal tooth. Usuallv, thev contain us 
ble amounts of calcification. 

An important roentgenographic finding is 
a radiolucent area of varying width sur- 
rounding the tumor. This is due to a fibrous 
capsule separating the tumor from adjacent 
structures. 

Odontomas as a group are called “com- 
posite. odontomas, which are further 
divided into complex and compound tvpes. 
The complex composite odontoma is roent- 
genographically seen as a mass of irregular 
calcification in a globular arrangement with 
à distinct separation from the surrounding 
bone (Fig. 9). There is no resemblance to 
d tooth formation. The compound 
composite odontoma differs from the for- 
mer in that it contains calerhed dental 
tissue that actually resembles small teeth 

(Fig. 10), the number being variable. 
Either type may expand the mandibular 
cortex. 

. Cementoma. Cementomas arise from 
ne periodontal membrane of fully erupted 
teeth. The membrane proliferates into 
fibrous connective tissue that  calcifies. 
Because of the hyperplasia of fibrous tissue, 
the early roentgenographic appearance 1s 
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_ A thirty-three year old woman wi ith a one 


fies 
vear us of sharp pain in the left jaw, radiating 
to the temple. At operation the pathologic diag- 
nosis was ameloblastoma. 
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mass attached ta the Dun root and sur 
rounded by a small radiolucent cavity. 
These relatively frequent tumors are nor 
diagnosed often because they are usually 
asymptomatic. They occur in persons from 
twenty to sixty years of age and are shehtly 
more common in women and in Negroes.’ 

4. Enameloma. These lesions possibly 
arise from remnants of the enamel anlage 
cells. Thev are rare and appear roentgeno- 
graphically as small opaque tumors at the 
bifurcation of the tooth roots. Thev arc 
smaller than odontomas and more radio- 
paque than cementomas.® 

t. Myxoma. These tumors arise from the 
mesenchvmal portion of the dental germ 
and histologically contain myxomatous 
connective tissue. The roentgenographic 
appearance is varied but may simulate that 
of dentigerous cysts bv being associated 
with unerupted teeth. In some instances 
mvxomas are found in an area where there 
is congenital absence of teeth; this supports 
the contention that these tumors differ 








én . 
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from other myxomas and are odontogenic 
in origin. Myxomas are partially encapsu- 
lated, and when large, give a / "honev- 
combed” appearance which simulates an 
ameloblastoma. 


Fibroma. Histologically, 
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as relatively well-defined radiolucent areas 
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1, B and C) A seventy-two year old woman with a fifteen vear history of asymptomatic swelling 
' increased in siz 
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the tooth, thus simulating radicular or 
dentigerous cysts. These tumors are classi- 
fed bv some authors as a variant of fibrous 
dysplasia. 


35, NONODONTOGENIC TUMORS 

These tumors are histologically similar to 
tumors of nerve, vascular, bone and carti- 
laginous tissues elsewhere in the body. 
Roentgenographically, the criteria for diag- 
nosis are much the same when these tumors 
involve the mandible. 
that is seen at the angle of the mandible, 
originating in. the subperiosteal lavers 
without invading the medullary bone.'" The 
tumor may be on a pedicle or have a wide 
base, with a density varving from verv 
opaque to that of normal bone. Trabeculae 
may be seen to extend from the surrounding 
bone into the tumor; occasionally, the 
margins are corticated." 

2. Osteotd Osteoma. The majority of these 
tumors are cortical or just subcortical. 
Local pain is a prominent feature when 





lig. 9. A thirty-six year old man with a three week 
history of swelling of the left side of the face. 
There was no numbness but he had some local 
pain. At operation the diagnosis of complex com- 
posite odontoma was confirmed. This is an un- 
usually large lesion. Note the clear space surround- 
ing the tumor, indicating encapsulation. 
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lic. 10. A twenty-nine vear old man in whom a 
compound composite odontoma was an incidenti 
finding on routine dental survey roentgenogrims. 
The patient had no symptoms referable to the 
mandible, 


they occur in the mandible as it is in other 
bones. The roentgenographic picture ts that 
of a sclerotic nidus in a radiolucent area. 
The surrounding bone appears more dense 
than normally.) 

3. Chondroma. Chondromas are tumors 
that are primarily cartilage but because of 
osteoblastic activity may evolve into an 
osteochondroma or osteoma. The roent- 
genographie appearance is that of a corti. 
cal, raised radiolucent tumor with irregular 


e 


areas of calcifications. Even though there 
mav be a well-defined sclerotic rim, these 
tumors should be considered potentially 
malignant. 

4. Neurofiérama, Vhese tumors present à 
complex histopathologic picture. For the 
'adiologist's purpose, they may be consid. 
ered to be benign tumors that originate 
from the sheath of a peripheral nerve. In 
the mandible they characteristically arise in 
one of two locations. The first is in th 
mandibular canal, where the tumor will 
produce an oval expansion or radiolucent 
area with a fairly well-defined periphery.” 
This tumor is actually a fusiform expansion 


of the mandibular branch of the fifth cra- 


p 
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serum calcium was 19.3 mg. per 100 ml. 


mens of the mandible, showing numerous giant cells, were 
hvperparathyroidism. A functional parathyroid adenoma was removed surgically. 


nial nerve. The second site of development 
is in one of the periosteal nerves. As the 
tumor enlarges, it will cause erosion of the 
adjacent bone with formation of a pithke 
area. It may have a thin shell of bone cover- 


ing the tissue, thus giving it a cystic appear- 
i 
. Hemangioma. Hemangtomas are vas- 


E ir tumors that contain varied amounts 
of connective tissue stroma and in bone 
commonly arise in the spongiosa. The two 
histologic types are capillary and cavern- 
ous, both being rare. Clinic: lly, they mav 
odie bone expansion or pain. Of the few 
reported in the medical literature, the 
majority have been in voung adults. If, on 
roentgenograms, coarse tr abeculae can be 
seen to extend at right angles from the 
surrounding bone into the lesion, Stafne” 
us. this is pathognomonic of heman- 
T | cavernous 
hem angiom ain which the tumor appeared 
as an ill-defined radiolucent area without 
expansion. In another case of cavernous 
hemangioma,? expansion of the cortex with 


feels 


the serum phosphorus, ;.1 mg. 


it, GZ and B) A twenty year old female with a one year history of a painful swelling of the upper gum. 
Roentgen examination of the mandible showed multiple osteolytic areas. Several teeth were loose. The 


per 100 ml. Needle P speci- 
consistent histologically with the dia 
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coarse long bony trabeculae was demon- 

ated suggesting an osteogenic as well as 
an osteolytic process. This hemangioma: 
showed the more typical bony characteris- 
ties which occur when this tumor involves 
the vertebral bodies. 


C. TUMORS OF INDETERMINATE ORIGIN 


these entities do not 
herman 


the term implies, 
have a clear etiopathogenesis; 
fact, not represent true tumors. How- 
ever their roentgenographic appearance so 
closelv resembles that of tumors that thev 
are included as "tumors of indeterminate 
origin.’ 

Giant Cell Tumors. These tumors 
microscopically are shown to contain multi 
nuclear giant cells, a feature shared with 
several other tumors. Jatfe* believes that 
most of the previouslv diagnosed giant cell 


tumors of the mandible were either. the 
"brown tumor" of hvperparathyroidism 
( Fig. A and B) or giant cell reparative 


granulomas 3 E are a response to inflam. 


Vor. 86, No. 2 C 


sts and Tumors 


of the Mandible 


at 
"—— 





hig. £2. (4 and B) A fifty-three vear old woman with 
The pathologic 
ell tumor seen in other bones is exceedingly 


are in the mandible. Roentgenographi- 
cally, mandibular giant cell tumors have 
an extremely varied appearance. They may 
appear either as a single area of destruction 
with no septa or as multilocular lesions with 
septa that are more numerous and not as 
distinct and regular as those in ameloblas- 
tomas. f Jaw expansion is common.) 
According to Jaffe’ giant cell reparative 
granulomas occur : between the ages of ten 
and twenty-five vears, while giant cell 
tumors are found in patients over twenty 
vears of age. 
fibrous Dysplasta. fication 
éf the übro-osseous lesions is a-difheult tisk. 
The term "fibrous dysplasia” has been used 


The classif 


bv many authors with various meanings. 
Some class ify osteofibromas (Fig. 12, .7 and 


B), ossifving fibromas, and fibro-osseous 
dysplasia as variants of fibrous dysplasia. 
Zimmerman, Dahlin, and Stafne’ describe 
fibrous dysplasia hi stologic: ally as a tumor 
of connective tissue with active osseous 
metaplasia. They believe that it is a benign 
f ps process that involves the 


t 


bilateral mandibular swellings for seventeen vears. 
diagnosis was osteogenic Abroma. 


sua? 


spongiosa of the bone causing expansion 


and deformity. It is a disease of unknown 
etiopathogenesis, thought to be more com. 
mon in persons in the second and third 
decades of life, with approximately 7o 
cent of the cases in females.'* T 
genographic appearance may be 





varied-- from a unilocular. well-defined le. 
sion. (Fig. 13) (monostotic. fibrous dvs 


Xasia) tO a multilocular 
sclerotic lesion. (polyostotic fibrous 
plasia). Both the unilocular and the multi- 
locular tvpes often contain poorly defined 
sclerotic areas that give an over-all ap 
ance of ‘smudging, "o which is ah 
pathognomonic (Fig. 14). ft rarely ' 
appear as a very radiopaque tumor with 
irregular margins and may become almos 
imperceptibly fused with the bone. 

Catfey and Williams! believe th 
tal Abrous swelling of the Jaws is a separate 
entity and should be classified 
Ther attribute the term Tamili! fibrous 
dysplasia” to Dr. W. H. Jone p^ d comed 
the wor ds "cherubism" and “eves raised to 
heaven” look. Cherubism Deca 


mant 
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lavne 


ws 4 
sO 2 I te *. 


* 





hig. 13. A twelve vear old girl with an asymptomatic 
uem of the right jaw for 
pathologic diagnosis was fibrous 
the monolocular appearance and the 


1 





hic. 14. A forty-eight year old man who had hala 


e 


partial nasal obstruction at twelve vears of age, 


side of the 
Serum cal- 
and phosphatase levels were 
The diagnosis was 


after which all of the bones of the left : 
forehead and face increased in size. 
cium, phosphorus 


normal. hbrous dysplasia. 


, R. AM. Havs 


eight. days, The 
dysplasia. Note 
“smudging.” 


and F. Averan, 1461 
sive bilateral 
jiws which 
the lower 

used to he: 
hrst three vears 


swelling of the cheeks and 
stretches the skin, pulling on 
p and giving the “eves 

' look. It be ‘gins in the 
d lite!" The roentgeno- 
graphic appearance is that of bilateral 
multilocular expansion of the mandible 
with thinning and expansion of the cortex 
(Fig. 15; and 16, 7, B and C). The swelling 
is frm and painless, and improves m arkedly 
after puberty. In some cases there is almost 
complete restoration of dis normal features 

3. Reticuloendotheltosis. Vhe term "retic- 
uloendotheliosis" includes the lesions of 
Letterer-Siwe disease, Hand-Schuller-Chris- 
tian disease and eosinophilic granuloma. 
Pugh? considers all three to be variations of 
the same disease but of different severity of 
involvement. The roentgenographic ap- 


pearances in the mandible are similar: 
numerous rather sharply defined but not 


corticated radiolucent areas. The character. 
istic picture is that of a sharply outlined 
destruction of the alveolar ridge with the 
unusual finding ot teeth that are not im- 
bedded in bone but appear to be "floating 


in am (Fig. 17, 47 and B; and 18). 








PGs. d 1s. An eight vear old boy with an asympto- 
matic bilateral swelling of the j jaw for three years. 


All siblings were normal. The pathologie diagnosis 
was fibrous dysplasia (cherubism). Note the bilat- 
‘ral cystic involvement. 
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4. Infantile Corticea Hyperostosis. This 
disease is a self-limiting process of obscure 
etiology which appears between the ages of 
three and six months. Clinically, the infants 
have fever, irritability, leukocytosis and 
anemia. Roentgenographically, the mandi- 
ble, ribs, clavicles, and tubular bones show 
subperiosteal bone lamination with some 
cortical thickening.” 























D. MALIGNANT TU 
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arcinomas are unusual and probably 
always arise from coexisting abnormalities. 
For example, Figure 19 shows a muco- 
epidermoid eyst that, following partia 
surgical removal, recurred as a muco-epider- 
moid carcinoma. 

lalignant tumors of vascular and neuro- 
genic origin do occur in the mandible but 
are exceedingly uncommon. Tumors of the 
marrow or hematopoietic system are more 























lig. 16. C4, Band C) A ten year old bov who was 
never noticed to have mandibular swelling until 
the local physician called it to the attention of the 
parents. Phe patient was asymptomatic and all 
siblings were normal. The pathologic diagnosis was 
fibrous dysplasia (cherubism). Note that the in- 
volvement is bilateral. 
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lia. 17. (Æ and B) A three and one-half year old girl was healthy until one vear of age when 


" 


lump behind the left ear, with an associated yellowish dermatitis of the scalp and di 
Biopsy of the osteo! 








vtic lesions of the skull showed Hand-Schül'er-.Christian disease. 








ü 








d E. H. favne, R. A. Hays and F. W 











G. 1 onth old girl had swelling of the Fre, 19. A thirty-six year old woman who had pain 


























| seks which continued to in- and aching in the right temporal area for five 
crease in size, The child ered when the area was months at the time this roentgenogram was made. 
touchet e of the mandible showed cosino- Tips: Gace E E the pathologic di 
philic granuloma. A later biopsy of the skin of the Gero rn muco-epidermoid even 
abdomen sl changes compatible with years later the cyst recurred and a biopsy speci- 
Letterer- men at that time showed muco-epidermoid car- 


cinoma. 





hic. 20. 64 and B) A forty year old man with pain in the right mandible 





year. Previous treatment 
oma. Note the soft 
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consiste xtractions and penicillin. 
tissue swelling, the fine perpendicular perioste 
the mandible, 
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lag. 21. Gf and P3 A three and one-half vear old girl had shi welling over the right lower g Por foul 
weeks which gradual 
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frequent. Because of the embryonic origin types. As in other bones 


















of the mandible, sarcomas comprise a kive duce irregular. ill-dehined, are 
part of the rare primary malignant tumors. destruction. The margins are in 

1. Primary Malignant Tumors. Primary fade into the surrounding bone 
malignant tumors of the mandible are rare and. 5). Osteogenic sarcomas! 


y 


wings lum cell sarcoma mav have mixed os 


"nu 
wen, 
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sarcoma, chondrosarcoma, reticulum cell and osteoblastic components. 





sarcoma, Ivmphosarcoma, and fibrosar- Osteogenic sarcomas Mav cause 


B) are the principal sion of the cortex with periosteal new bone 


E XT 


coma (Fig. 











1 and B) Ane 
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lin 2351 ighteen year old woman with a history of a rapidly growing lump on the right h 
anesthesia of the lip and teeth, T 
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gum. Just prior to admission she noticed some 
biopsy at resection of the mandible was osteogenic sarcoma. Note the soft tissue 
spicules, 
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e 





nass and perpenidicu 


Fic. 23. A fifty-four vear old man with a firm fixed 


nodule anterior to the left ear for ten years. Treat- 
ment consisted of rubbing with a bland salwe and, 
during the past year, 20 deep radiation treatments 
were given after a presumptive diagnosis of 
parotid tumor. Surgical pathologic diagnosis was 
osteochondrosarcomi. 


formation which also occurs in E wing's 
sarcoma; however, perpendicular spicules 
or striations are more common (Fig. 22, .7 
amos 

Gerry and Williams! reviewed the litera- 
ture in 1955 and found only 6 cases besides 
the 2 of their own in which the reticulum 
cell sarcoma was primary in the mandible. 
In these cases, it was encountered more of- 
ten in men than in women, and occurred up 
to the age of fortv. All 8 patients had local 
pain but also had an unusual over-all gen- 
eral feeling of well-being. 

Chondrosarcomas are thought to arise 
from cartilaginous arrests trapped in the 
mandible? or from osteochondromas (Fig. 
23). Pain is common and distant metastases 
occur late. 

Multiple myeloma produces a roentgeno- 


graphic picture of diffuse irregular areas of 
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destruction of bone with erosion. of the 
tooth roots when thev are in close proxim- 
itv. At times, these tumors resemble the 
more typical “punched out" lesions that 
occur in in pu of other bones (Fig. 
24, d and 5). They are most frequently 
found in the df group with more 
men than women affected.” Areas of bone 
destruction without cortication and Away 
from the apex of a tooth should arouse 
suspicion of this diagnosis. These tumors 
destroy and perforate the cortex and sev- 
eral small lesions may coalesce to form 
large lesions. Stafne”? suggests that when 
mveloma involves the mandible the cortex 
will not be expanded. 

Metastases. Metastases to the mandi- 
ble occur late in malignant diseases, usually 
after involvement of other bones. The 
tumors that frequently metastasize to the 
mandible are those of breast (Fig. 25, Æ and 
B), thyroid, lung, kidney and prostate. 
Occasionally, head and neck tumors, carci- 
noma of the gastrointestinal tract, carci- 
noma of the cervix and vagina, lymphosar- 
comas and melanomas may metastasize to 
the mandible." 

Roentgenographically, metastases ap- 
pear as solitary or multiple irregular radio. 
lucent defects. In some tumors, such as 
those of the prostate or lymphosarcoma, 
the metastatic area will have a sclerotic 
component. In any irregular defect with a 
poorly defined margin, metastasis should be 
a cardinal differential diagnostic considera- 
tion. 

3. Extension from Surrounding Tissues. 
Any tumor of the face or oral cavity may 
extend to involve the mandible. The degree 
of involvement may vary from a pressure 
defect in the cortex to actual perforation of 
the cortex and medullary invasion. 


DIFFERENTIAL DIAGNOSIS 


The final diagnosis of a mandibular lesion 
should be based upon pathologic examina- 
tion. Some lesions can be identified by 
clinical and roentgenographic methods. The 
rare malignant tumors present such varied 
features that a pathologic specimen is es- 

sential for positive identification. 
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erentiate le 
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sions of the mandible 
v and to classify them 
elv, these questions must be an- 
swered and the findings must be correlated: 

(1) Is the lesion unilocular, multilocular, 
or multicystic? 

(2) Are the borders of the le 
defined or diffuse and hazy? 

3) What is the location 
involvement? 
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7 and B) A sixty-six year old man had rib pain for three months 
s of bone. Sternal marrow aspirate was diagnostic of multiple my 
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(4) Is the cortex expanded or destroved? 
(4) Does the involved portion contain 


calcific or ossifving areas? 
(6) Is there perioste 
tissue mass? 





al reaction or a soft 


T Du 





(7) Areother bones involved? 





A single cystic lesion with a well-defined 
margin that has no relationship to a tooth i 
most frequently a squamous cyst. | 


tit is 
oriented to the root of a tooth, then the 





v 

















biG. 26. Of and Bc 


CH 


Y thirty-thre 





e vear old woman who had a right radical mastectomy for scirrhou 
oma of the breast. Note the complete destruction of the cortex by an oste 
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possibility of a radicular cyst should be 
considered. When a cystic lesion 1s oriented 
to the crown or contains a tooth, it !s 
probably a dentigerous cyst. Fibromas and 
myxomas are tumors that may simu- 
late dentigerous or radicular cysts. Infre- 
quently, fibrous dysplasia may be seen 
roentgenographically as a single monolocu- 
lar lesion. Neurofibromas are observed 
as an oval radiolucency aligned to the 
central mandibular canal or in the sub- 
periosteal area. 

Squamous cysts may have a multilocular 
well-defined appearance on initial roent- 
genographic study, but additional roent- 
genography will often reveal a single cyst 
with lobulated margins. 

Fibrous dysplasia commonly has a multi- 
locular appearance with gross expansion of 
the cortex; the "smudged" appearance due 
to osseous metaplasia is characteristic 1f 
present. Fibrous dysplasia is frequently 
unilateral while cherubism is bilateral and 
occurs in a younger age group. 

A difficult differential diagnostic problem 
arises when there are multiple well-defined 
cystic areas. Ameloblastomas have varied 
appearances but the typical one 1s of multi- 
ple small radiolucencies arranged in discrete 
clusters, like grapes. The compartments are 
usually rounder than those of the giant cell 
tumors, and the trabeculae of the giant cell 
reparative granulomas or of the tumors of 
hyperparathyroidism are more numerous 
and not as distinct as those of ameloblas- 
tomas. To distinguish between giant cell 
granulomas and hyperparathyroidism, it is 
necessary to review the clinical and labora- 
tory data. Defects of reticuloendotheliosis 
do not occur in clusters and rarely affect 
only the mandible. Their most character- 
istic location is in the alveolar process with 
destruction and the appearance of "floating 
teeth." 

Single or multiple radiolucent defects 
with poorly defined margins should always 
suggest metastases (Fig. 23). It is here that 
care should be taken to differentiate be- 
tween metastases, myeloma, and primary 
malignant tumors. Biopsy is indicated if the 
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diagnosis is not conclusive from the clinical 
and laboratory data. Primary malignant 
tumors may mimic any lesion but the 
roentgenographic characteristics of malig- 
nant tumors of the mandible are the same 
as of other bones. Irregular osteolytic or 
osteosclerotic areas with periosteal reaction 
are typical. 

The odontogenic tumors show areas of 
calcification surrounded by a radiolucent 
area of varying thickness which indicates 
encapsulation. If the calcifications are 
grossly irregular or toothlike, the tumor is 
an odontoma. Cementomas are attached to 
a tooth root while enamelomas are more 
radiopaque and appear at the bifurcation of 
the tooth roots. 

Osteomas of the mandible are rare; they 
usually occur at the angle of the mandible 
and roentgenographically appear as a dense 
tumor on a pedicle. Osteoid osteomas have 
the typical appearance of a sclerotic area 
with a central nidus. Infantile cortical 
hyperostosis is diagnosed on the basis of the 
age of the patient, his clinical history, and 
the roentgenographic finding of thick- 
ened lamellated subperiosteal bone. Infre- 
quently, fibrous dysplasia may appear 
roentgenographically as a dense irregular 
sclerosis with indistinct margins. 

Tumors that involve the mandible by 
direct extension from the surrounding 
tissues are usually recognized clinically and 
the mandible is examined roentgenographi- 
cally to confirm bone involvement. In some 
rare borderline cases, however, a biopsy 
must be performed to distinguish between a 
mandibular tumor with soft tissue exten- 
sion and a primary soft tissue tumor with 
mandibular involvement. 

While not included in this discussion, 
osteomyelitis and radiation necrosis should 
be considered in the differential diagnosis, 
although the clinical history will usually 
eliminate these entities. 


CONCLUSION 


I. Some cysts and tumors may be diag- 
nosed from the roentgenograms with rea- 
sonable accuracy. 
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2. In most cases, however, a biopsy is 
almost mandatory because of the ex- 
tremely variable roentgenographic features 
of mandibular cysts and tumors. 

3. Roentgenographic findings of man- 
dibular cysts and tumors are presented to 
aid in the differential diagnosis. 


F. W. O'Brien, Jr., M.D. 
Cleveland Clinic 

2020 East 93rd Street 
Cleveland 6, Ohio 


The authors wish to thank Dr. Lawrence J. 
McCormack of the Department of Anatomic 
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this paper. 
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THE RELATIONSHIP OF FASTING BLOOD GLUCOSE 
TO ORAL ROENTGENOGRAPHIC FINDINGS* 


By L. MANSON-HING, D.M.D.,t and E. CHERASKIN, M.D., D.M.D.1 
BIRMINGHAM, ALABAMA 


SURVEY of the literature shows a 
tendency of many investigators to 
associate the roentgenographic findings of 
alveolar bone loss and periodontal widening 
with the diabetic patient. There 1s implica- 
tion of a linear relationship between these 
two findings and the diabetic state. In 
other words, the more pronounced the 
diabetic state (the higher the blood glucose) 
the more severe the alveolar bone loss 
and/or periodontal widening. 
One report! has already analyzed the 
relation of oral roentgenographic findings 


with the glucose tolerance pattern. The 


evidence from that study indicates that 
there is a relationship between the glucose 
tolerance pattern and the presence of alveo- 
lar bone loss and periodontal widening. 

This report will analyze the relationship 
of the two roentgenographic signs (alveolar 
bone loss and periodontal widening) to the 
fasting blood true glucose in a group of 100 
routine dental patients. 


REVIEW OF THE LITERATURE 


Published material is available regarding 
the relationship between diabetes mellitus 
and alveolar bone loss and periodontal 
widening. 

Alveolar Bone Loss. Many investigators 
have reported this finding as being associ- 
ated with the diabetic condition.4:5.8.10—-12,18 
One investigator! observed bone loss in 1 
out of every 2 of a group of diabetic chil- 
dren. However, two teams® claim no 
alveolar bone loss. Sheridan e£ a/. observed 
normal alveolar bone in 24 per cent of pa- 
tients with normal glucose tolerance pat- 
terns. They further observed that patients 
with increased or decreased glucose toler- 
ance showed a greater incidence of alveolar 


bone loss and that most of the diabetic 
patients showed considerable bone loss in 
contrast to other groups of patients having 
more physiologic glucose tolerance patterns. 

Periodontal Widening. Rutledge’ ob- 
served this finding in 14 of 20 juvenile 
diabetics. The observations of Rudy and 
Cohen? on this finding are.in agreement 
with those of Rutledge. However, Ziskin 
et a1? could not demonstrate periodontal 
widening in their series of cases. Sheridan 
et al. reported that in patients with de- 
creased glucose tolerance patterns, .e., 
persons who would commonly be called 
diabetic, there was a 62 per cent incidence 
of periodontal widening. These investi- 
gators also observed that the occurrence of 
this finding decreased with an increase in 
sugar tolerance. 


METHOD OF INVESTIGATION 


One hundred dental patients were studied 
in the Section on Oral Medicine at the 
University of Alabama School of Dentistry. 
As far as possible, the subjects were se- 
lected at random. Table 1 shows the age 
distribution of the group. It can be ob- 
served that the pattern approaches a 
typical unimodal curve. Included in this 
study were 22 males and 78 females. 

The roentgenograms of each patient 
were studied for possible alveolar bone loss 
and periodontal widening. Alveolar bone 
loss was scored on a seven point scoring sys- 
tem where zero was the score given for a 
normal septal crest; a score of one was as- 
signed for minimal alveolar bone loss; two 
for minimal to moderate alveolar bone loss; 
three for one-half the alveolar support 
missing; four for moderate to severe alveo- 
lar bone loss; five for no alveolar support; 


* This investigation was supported in part by a traineeship grant (2G-15) from the Epidemiology and Biometry Section, Public 
Health Service and (A-2899) National Institute of Arthritis and Metabolic Diseases. 

T Fellow in Oral Medicine, University of Alabama School of Dentistry, Birmingham, Alabama. 

Í Professor and Chairman, Section on Oral Medicine, University of Alabama School of Dentistry, Birmingham, Alabama. 
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and six for edentulous cases. Periodontal 
widening was scored on a four point scor- 
ing system where zero was the score given 
for no marginal widening; a score of one 
was given for minimal marginal widening; 
two for severe marginal widening; and three 
for edentulous cases. 

A true glucose tolerance test was per- 
formed on each patient according to the 
methods of Somogyi'$?" and Nelson.? No 
preparatory diet was recommended except 
for complete fasting for twelve hours prior 
to the laboratory examination. Complete 
details regarding the method of investiga- 
tion are available in the publication by 
Sheridan et al For this study, only the 
information derived from the fasting blood 
glucose measurements was utilized. 


RESULTS 


The fasting blood glucose determination 
will be considered in the light of: (A) single 
roentgenographic signs, and (B) a com- 
bination of the two signs. 


A. SINGLE SIGNS 


An analysis of the data will be offered 
for: alveolar bone loss, and periodontal 
widening. 

Alveolar Bone Loss. This roentgeno- 
graphic sign will be discussed in terms of: 
(1) mean scores, (2) coefficients of varia- 
tion, and (3) statistical significance. The 
scores of edentulous cases were included in 
this analysis since this condition would be 
an end result of alveolar bone loss. Although 


TABLE I 


AGE DISTRIBUTION 


Age Group Total No. of Patients 

O- 9 I 
10-19 9 
20-29 19 
30739 27 
40-49 19 
50-59 17 
60-69 8 

Total 100 


Fasting Blood Glucose and Roentgen Findings 


4 


alveolar:bone . 
loss scores 





3- including 


2.9 
edentul eu patients a L 
om L 


e e 
d Pas 
2 "-e only dentulous 
2.0 


patients 


l I | | l 
«69 70-79 80-89 90-99 >100 


fasting blood glucose (mg. percent) 


Fic. 1. Relationship of fasting blood glucose to 
alveolar bone loss. 


. loss of teeth can be due to other causes, it is 


felt that the exclusion of these cases would 
be too discriminatory against those cases - 
where the loss of teeth was due to alveolar 
bone loss. The available data do not permit 
the selection of those cases where loss of 
teeth was accompanied by severe alveolar 
bone loss. 

1. Mean Scores. An examination of Fig- 
ure I shows that alveolar bone loss was 
least in those patients with a fasting blood 
glucose of 70-79 mg. per cent. There was 
an increase in the scores calculated from 
patients having a fasting blood glucose of 
< 69, 80-89, and 90-99 mg. per cent. There 
was a marked increase in alveolar bone loss 
in those patients with a fasting blood glu- 
cose of » 100 mg. per cent. Figure 1 also 
shows a comparison with the mean scores 
obtained from dentulous cases alone. Basi- 
cally, the curves follow the same pattern 
except in the «69 mg. per cent group. When 
the edentulous cases are excluded from this 
group, the mean score for alveolar bone loss 
is slightly less than the 70-79 mg. per cent 
group. 

2. Coefficients of Variation. An examina- 
tion of Table 11 reveals that basically the 
coefficients of variation decrease with an 
increase in the blood glucose percentages. 
The conclusion to be drawn is that the 
individual subjects seem to cluster about 
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TABLE II 


RELATIONSHIP OF FASTING BLOOD GLUCOSE TO ALVEOLAR BONE LOSS 


Blood Glucose Groups 
(mg. per cent) 
<69 80-89 90-99 7100 
Mean Alveolar Bone Loss Score 2.4 241 2.6 2.9 4- 
Standard Deviation 2.0 1.9 1.8 I.I 
Coefficient of Variation 83 71 25 62. 28 
Mean Difference 0.3 O25 0.3 1.1 
Standard Error of Difference 0.5 0.4 0:7 o. 
Observed ¢ Value 0.60 1295 0.43 1.38 
Degrees of Freedom $0 71 43 15 
P ;5 >.I 25 > 


the mean more in the upper blood glucose 
groups than in the lower ones. 

3. Statistical Significance. From Table 
II it can be seen that there is no statistically 
significant difference between any of the 
blood glucose groups when compared to 
similar groups that are greater or less by 10 
mg. per cent. This is evidenced by the 
probability factor of .; and >.1. The P 
value was also checked for all the groups. 
There were no statistically significant differ- 
ences shown except those between the 
»100 mg. per cent group and the «69, 
70-79, and 80-89 mg. per cent groups. 
There the P values were <.05, <.005, and 
<.025, respectively. It is evident that the 
greatest significant difference occurs be- 


2 


periodontal 
widening 
scores 


hd 1.2 
^ LI e, 
including edentulou 
lu patients Vd bes 


At. hs s 
^W only dentulous 


45e patients 
- a a5 ma = ae 


l | | l | 
<69 70-79 90-99 2100 
fasting blood glucose (mg, percent) 


Fic. 2. Relationship of fasting blood glucose to 
periodontal widening. 


tween the 7100 mg. per cent group and 
the 70—79 mg. per cent group. 

Periodontal Widening. This roentgeno- 
graphic sign will be discussed in terms of 
(1) mean scores, (2) coefficients of varia- 
tion, and (3) statistical significance. 

I. Mean Scores. Figure 2 shows the 
mean scores of all patients (dentulous and 
edentulous) and the mean scores when 
edentulous patients were excluded. An ex- 
amination of these scores shows the effect 
of excluding the edentulous cases. Patients 
having severe periodontal widening would 
be scored but once, having lost their teeth, 
would not be counted and thus would lower 
the mean score of the blood glucose group 
they belong to. This effect is greatest in the 
<69 and » 100 mg. per cent blood glucose 
groups. The rest of this analysis will pertain 
to the scores obtained from the study of all 
the patients. Figure 2 shows that perio- 
dontal widening is least in the 70—79 mg. 
per cent blood glucose group and, basically, 
this condition increases as the fasting blood 
glucose rises above or falls below that of 
this group. 

2. Coefficients of Variation. An examina- 
tion of Table rr shows that the smallest 
coefficient of variation occurs at the 90-99 
mg. per cent group and is greatest at the 
<69 group. In other words, the individual 
scores more closely cluster about the mean 
in the 90-99 mg. per cent group. 

3. Statistical Significance. From Table 
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Tague III 
RELATIONSHIP OF FASTING BLOOD GLUCOSE TO PERIODONTAL WIDENING 
Blood Glucose Groups 
(mg. per cent) 
«69 730—379 80-89 90-99 100 

Mean Periodontal Widening 

Score o.8 o.6 0.8 1:5 139 
Standard Deviation I.I o.8 I.O Ds 1.2 
Coefficient of Variation 138 133 125 $4 100 
Mean Difference Duo 0.2 0.5 o.l 
Standard Error of Difference 0.32 0.22 0.28 0.54 
Observed ¢ Value 0.63 0.91 1.79 O.I9 
Degrees of Freedom 48 69 41 13 
P -5 >.2 2.05 5 


III it can be seen that there is no statistically 
significant difference between any of the 
blood glucose groups when compared to 
similar groups that are greater or lesser by 
10 mg. per cent of blood glucose. This is 
evidenced by probability values that are 
greater than .og. The P value that most 
closely approaches significance is shown 
between the 80-89 and 90-99 mg. per cent 
groups. The P value was also checked for 
all the groups. There were no statistical 
differences shown except when the 70—79 
and 90-99 groups were compared. A P 
value of «.oog was obtained when the 
scores of these two groups were analyzed. 


B. COMBINATION OF THE TWO 
ROENTGENOGRAPHIC SIGNS 


An analysis of the data will be offered 
for alveolar bone loss and periodontal wid- 
ening. The combination of these two signs 
wil be discussed in terms of (1) mean 
scores, (2) coefficients of variation, and (3) 
statistical significance. There exists a differ- 
ence in the scoring systems of these two 
signs, alveolar bone loss being measured on 
a six point scale and periodontal widening 
on a three point scale. In order to equate 
these scores, the periodontal scores were 
doubled so that a value could be placed on 
the combination of these two roentgeno- 
graphic signs. 

1. Mean Scores. It appears from Figure 3 
that the relationship between fasting blood 


glucose and the presence of these two signs 
is parabolic. In other words, alveolar bone 
loss and periodontal widening are least 
with fasting blood levels in the 70-79 mg. 
per cent range. As the fasting blood glucose 
increases or decreases, the combination of 
alveolar bone loss and pertodontal widening 
Increases. 

2. Coefficients of Variation. Table 1v 
shows that the coefficients of variation 
more or less decrease with an increase in the 
blood glucose groups. The conclusion to be 
drawn is that the individual findings more 


7 = 


6 us 
alveolar bone loss 
end periodontal 
widening values 


5.6e 


5 = 


<69 70-79 80-89 90-99 2100 


fasting blood glucose (mg. percent ) 


Fic. 3. Relationship of fasting blood glucose to alve- 
olar bone loss and periodontal widening (100 rou- 
tine dental patients). 
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Tasrr IV 


RELATIONSHIP OF FASTING BLOOD GLUCOSE TO ALVEOLAR BONE LOSS AND 
PERIODONTAL WIDENING 


int NR eH RR € RR P RR ER RR d 
p—s E a HAMA APR PUTU PU iiir UAPMAAPIY ASUNT S iiie a AMI er 


«69 70-79 

Mean Alveolar Bone Loss and 

Periodontal Widening Scores — 4.1 "ncn 
Standard Deviation 4.2 2:0 
Coefficient of Variation 102 88 
Mean Difference o.8 
Standard Error of Difference I.30 
Observed ¢ Value 0.615 
Degrees of Freedom 48 
P E 


closely cluster about the mean in those 
cases with hyperglycemia. 

3. Statistical Significance. Table rvshows 
no statistically significant difference be- 
tween any of the fasting blood glucose 
groups and their adjacent group or groups. 
A comparison of each group with all others 
showed no statistically significant differ- 
ences except between the 70—79 mg. per 
cent group, and the 90-99 and » 100 mg. 
per cent groups. The P values here were 
«.o5 and «.or, respectively. 


DISCUSSION 


The data will be discussed in the follow- 
ing fashion: (1) mean scores, (2) coeffi- 
clents of variation, and (3) significant 
probability values. Because of the close 
correlation between age versus glucose 
levels and roentgenographic signs versus 


Blood Glucose Groups 
(mg. per cent) 


80-89 90-99 2100 
4.1 5.6 6.7 
3.8 3.0 259 
93 54 40 
0.8 5 Lal 
0.86 1209 I.49 
O.930 I.229 0.738 
69 41 13 
Pat 2.2 >.4 


age, the age factor will be analyzed in terms 
of blood glucose and roentgenographic 
signs. 

I. Mean Scores. An analysis of the mean 
score values for the two roentgenographic 
signs, considered independently and in 
combination, points up the fact that the 
patterns are parabolic. Moreover, the para- 
bolic picture is more clearcut when the two 
signs are combined. These data would tend 
to indicate that there is a range of blood 
glucose normality for a particular roent- 
genographic sign or group of signs (Table 
v) in the general range of ‘70-79 mg. per 
cent. This information also suggests that 
fasting blood glucose levels above and be- 
low these narrow ranges are apt to be as- 
sociated with roentgenographic findings. 

2. Coeficients of Variation. Generally 
speaking, the lower the coefficient of varia- 


TaBLe V 


COMPARISON OF MEAN SCORES 


unn e ——ÁÓ————————€—^—^—«—«^«^5———————— ttt nam 


Blood Glucose Groups 
(mg. per cent) 





<69 

Alveolar Bone Loss 3.4 

Periodontal Widening 0.8 
Alveolar Bone Loss and Perio- 

dontal Widening 4.1 


70-79 80-89 90-99 100 
2.I 2.6 .9 4.0 
0.6 0.8 1:53 I.2 
3-3 4.I 5.6 6.7 
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Taste VI 
COMPARISON OF COEFFICIENTS OF VARIATION 
Blood Glucose Groups 
(mg. per cent) - 
« 69 70-19 80-89 90—99 7 100 

Alveolar Bone Loss 83 71 73 62 28 
Periodontal Widening 138 138 125 54 TOO 
Alveolar Bone Loss and Perio- 

dontal Widening 102 88 93 54. 40 


tion, the more the individual scores cluster 
about the mean. Thus, a coefficient of 
variation of zero is the ultimate in that it 
signifies that all subjects provide scores 
exactly like the mean. 

Table vi summarizes the coefficients of 
variation with respect to the fasting blood 
glucose groups and the single and combined 
roentgenographic signs. It can be seen that 
basically the individual scores cluster more 
closely in the higher blood glucose groups. 

3. Significant Probability Factors. Table 
vii gives a tabulation of the significant 
probability findings for the two single and 
combined roentgenographic signs. It is 
noteworthy that patients having fasting 
blood glucose levels of 7» 100 mg. per cent 
show significant differences in the amount 
of alveolar bone loss when compared to 
those with levels below 9o mg. per cent. 
For periodontal widening, the only signifi- 
cant differences occurred when the 70-79 
and 90-99 mg. per cent groups were com- 
pared. However, significant differences ap- 
peared between the 70—79 and 90-99 mg. 


P r 


per cent groups, and the 70—79 and » 100 
mg. per cent groups, when the two roent- 
genographic signs were combined. It is 
clear that the greater the hyperglycemia, 
the more significant is the difference in these 
combined roentgenographic signs, when 
these patients are compared with those 
having blood glucose levels of 70—79 mg. 
per cent. 


AGE FACTOR 


There are some investigators who con- 
tend that with increasing age the normal 
blood glucose values increase. Certainly, 
the data from which this study is derived 
indicate that roentgenographic signs, in the 
main, occur predominantly in the older age 
groups (Table vir). Hence, it was thought 
necessary to analyze the relationship be-. 
tween roentgenographic signs and blood 
glucose levels in a single age group. 

Figure 4 graphically demonstrates the 
relationship of fasting blood glucose to 
alveolar bone loss and periodontal widening 
in the 19 patients between the ages of forty 


Taste VII 


COMPARISON OF SIGNIFICANT PROBABILITY VALUES 


Relationship of the Fasting P 


Alveolar Bone Loss 


Periodontal Widening 
Combination of Alveolar 
Bone Loss and Periodontal Widening 


Blood Glucose Groups 


(mg. per cent) 


«69 with >100 « 
70-79 with >100 < 
80-89 with >100 < 
70-79 with 90-99 «€. 
70-79 with 90-99 < 
40-79 with >100 < 
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Tague VIII 


PERCENTAGE FREQUENCY OF PATIENTS WITH 
ROENTGENOGRAPHIC SIGNS BY AGE GROUPS 





Alveolar 
Age Alveolar Periodontal e d 
Group Bone Loss Widening Periodontal 
Widening 
œ 9 o > E 
10-19 44. = di 
20-29 78 39 39 
30-39 96 22 2 
40-49 IOO 74 74 
50-59 TOO 50 59 
60-69 100 86 86 


and forty-nine. An examination of Figure 4 
and a comparison between these data and 
the findings in Figure 3 indicates that the 
parabola is more exaggerated when the age 
factor is eliminated. There were no signifi- 
cant differences observed when each group 
was compared to any other group (Table 
1x). However, a comparison of Tables 1v 
and 1x shows that the individual scores for 
the one age group cluster more about the 
mean than was observed for the entire 
group as judged by the coefficients of varia- 
tion. Thus it appears that age, or some 
factor operating with age, may be involved 
in the relationship of the two roentgeno- 
graphic signs and glucose metabolism. 


L. Manson-Hing and E. Cheraskin 


AvcusT, 1961 


9.06 


B8 


alveolar bone loss and 
periodontal widening values 


Te 6.7 
e 


«69 70-79 80-89 90-99 2100 


fasting blood glucose (mg. percent) 


Fic. 4. Relationship of fasting blood glucose to alveo- 
lar bone loss and periodontal widening in patients 
forty to forty-nine years of age. 


SUMMARY 


1. This report analyzes the relationship 
of two roentgenographic signs (alveolar 
bone loss and periodontal widening) to the 
fasting blood true glucose in a group of 100 
routine dental patients. 

2. An examination of the available data 
points out the need for evaluating edentu- 
lous patients as to the cause of loss of their 
teeth. 

3. An analysis of the mean score values 


TaBLE IX 


RELATIONSHIP OF FASTING BLOOD GLUCOSE TO ALVEOLAR BONE LOSS AND PERIODONTAL WIDENING 
(40-49 YEAR AGE GROUP) 





« 69 

Mean Alveolar Bone Loss and Perio- 

dontal Widening Values 6.7 
Standard Deviation 4.8 
Coefficient of Variation 72 
Mean Difference 2.7 
Standard Error of Difference 2107 
Observed ¢ Value 0.94 
Degrees of Freedom 8 
P 2.4 


Blood Glucose Groups 
(mg. per cent) 

70-79 80-89 90-99 2100 
4.0 22 5.0 9.0 
T 2.0 0.0 4.2 

35 48 o 47 

9.9 o.8 4.0 
1.06 O.91 3.00 
O.Ig 0,88 1.33 
IO 5 2 
.5 > 4 2.2 
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for the two signs, considered independently 
and when combined, points up the fact that 
the patterns are generally parabolic. More- 
over, the parabolic pattern 1s more clearcut 
when the signs are combined than when 
each sign 1s analyzed alone. 

4. A study of the coefficients of variation 
shows that, in general, the individual scores 
cluster more closely about the mean in the 
higher blood glucose groups. 

5. An analysis of the significant proba- 
bility values shows that the 70~79 mg. per 
cent fasting blood glucose group has P 
values of «.05 when compared to one of 
the higher groups for the roentgenographic 
signs, singly and in combination. 

6. The findings in this report suggest 
that the two roentgenographic signs (alveo- 
lar bone loss and periodontal widening) are 
associated with both hyper- and hypo- 
glycemia. 

7. The evidence derived in this report 
suggests that the age factor, or some other 
factor operating with age, 1s associated with 
hyper- and hypoglycemia in the relation- 
ship of these two roentgenographic signs 
and glucose metabolism. 

8. These data suggest that the range of 
fasting blood glucose normality may be 
more narrow than is usually accepted. 

9. Earlier reports? have shown that the 
two-hour blood glucose is a better indicator 
of glucose metabolism than fasting blood 
glucose with regard to oral symptoms. A 
report to follow? will analyze the relation- 
ship of the two-hour blood glucose to these 
roentgenographic signs. 


E. Cheraskin, M.D. 

University of Alabama Medical Center 
1919 7th Avenue South 

Birmingham 3, Alabama 
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BILATERAL BENIGN BONE CYST OF THE OS CALCIS* 


By ROBERT O. CHRISTMAN, M.D., t and HARVEY P. KOPELL, M.D.f 


NEW YORK, NEW YORK 


T. E os calcis can be the site of any type 
of osseous- or other connective tissue 
pathology. As far as can be determined 
from the literature, the os calcis is neither 
exempt from. nor more prone to any par- 
ticular lesion. Among lesions described 
involving the os calcis, benign bone cysts 
have been ‘sporadically reported. 1-? [n most 
of the cases mentioned, the cyst was dis- 
covered as an incidental finding when the 
extremity was roentgenographed following 
trauma. The cysts occurred in the anterior 
inferior portion of the bone. This is the 
classic site given in all reports. We would 
like to describe a case of a benign bone cyst 
which was found in an unusual location. 


REPORT OF A CASE 


The patient was a fifty-one year old white 
female with a congenital kyphoscoliosis who 
had sustained an injury to her right foot and 
ankle in a fall. Immediately after the fall there 
were pain and swelling of the heel and ankle. 
Weight could not be borne on the affected ex- 
tremity. There was no history of trauma or disa- 
bility of the lower extremity previous to the 
injury. There was no known background of a 
metabolic or endocrine disturbance. A roent- 
genogram of the right foot and ankle after ad- 
mission to the University Hospital revealed a 
comminuted fracture of the os calcis (Fig. 1). 
The fracture had occurred at the posterior 
superior aspect of the bone. The fracture frag- 
ments appeared to have composed the posterior 
superior wall of a cystic lesion. 

Because of the unknown nature of the cystic 
lesion and because of the displaced bone frag- 
ments and partial Achilles tendon avulsion, 
surgical exploration was indicated. At surgery, 
five days after the trauma, a large unicameral 
cyst was found.:This was roughly ovoid in form 
with a small, globular outpocketing antero- 
medially. The cyst contained small blood clots 


and a moderate amount of serosanguinous 
fluid. A very thin lining membrane was dis- 
closed through curettage. The specimen sub- 
mitted to the Pathology Laboratory consisted 
of fragments of the fractured os calcis with the 
contents of the curetted cystic area. The bone 
specimen showed a fairly acellular layer ot 
fibrous tissue lining some parts of the surface 
of the bony fragments. This fibrous tissue in 
places revealed evidence of hemorrhage. The 
curetted specimen consisted of dense fibrous 
tissue and clot. The pathologic diagnosis was 
"fragments of bone cyst." 

The laboratory tests included a complete 
blood count, urinalysis and sedimentation rate, 
serum calcium, phosphorus, phosphatase (acid 
and alkaline), total proteins, A-G ratio and 
creatinine, urinary creatinine, calcium and 
phosphorus, and tests for tubular resorption of 
phosphorus. The findings were all within nor- 
mal limits. 

Figure 2 shows the right ankle after surgical 
exploration and removal of the comminuted 
fragments. For purposes of comparison, a roent- 
genographic study of the left os calcis was done 
(Fig. 3 and 4). Surprisingly, this also revealed 
a triangular area of radiolucency at the pos- 
terior superior portion of the os calcis. There 
was an apparent horizontal septal division in- 
feriorly. The lesion was marginated by a line of 
increased bone density. Bone trabeculation and 
density were normal throughout the remainder 
of the os calcis and visualized extremity. We 
assumed this to represent a benign cyst of the 
opposite os calcis. A skeletal survey was per- 
formed to rule out other cystic lesions. None 
were found. The patient's postoperative period 
was uneventful. 


DISCUSSION 


A major problem confronting the roent- 
genologist on the demonstration of a bone 
lesion is to decide whether it is benign or 


malignant. The expression of this potential 


* From the Departments of Radiology and Orthopedic Surgery of the New York University School of Medicine and the Bellevue 


Hospital Center. 


T Assistant Professor of Radiology, New York University School of Medicine; Associate Attending Roentgenologist, University 


Hospital; Assistant Visiting Roentgenologist, Bellevue Hospital. 


t Associate Professor of Orthopedic Surgery, New York University Post-Graduate Medical School; Associate Visiting Orthopedic 
Surgeon, Bellevue Hospital; Assistant Attending Orthopedic Surgeon, University Hospital. 


318 


FIG, 
comminutec 





Bective 


superior wal 


rt, Roentg 


i 
i 





oi 


+ 


. 
& 








L CYSTIC 


nogram of t 


fragments, 
which appear to has 


""— 





displaced 


composed th 


CSI 


he right ankl 











X 


showing 


superiorly, 
posterior 





Jj 


f 











ing a radiolucent lesion wi 


border in the posterior su 


Fic. 4. Roentgenogram of the 








3. Roentgenogram of the ie 


r 

















—-— € 


er 
TO VEA 








sagittal vie 





uh 


E 
LE 


Hof the comminut 





à 


f 7 à 
} 


eed 


Qe fl0f 


t ankle after surgic: 
l 


le 





ix. 





r 


i 











2 


aar 





— 





M 








320 


is the same for the os calcis as for other areas 
of the osseous system. A sharply delineated 
lesion with a discrete condensed border 
points to the benign nature of the abnor- 
mality. It is possible to have a sharply 
delineated lesion in a malignant process, as 
in a myeloma. It is also possible to have a 
sharply delineated lesion in a benign process 
such as gout or an eosinophilic granuloma. 
However, the presence of a densely mar- 
ginated border almost always indicates a 
benign entity. When such a lesion which 
does not demonstrate significant expansion 
from within is presented, it reinforces the 
impression of benignity. Laboratory data 
are important in confirming the roentgeno- 
graphic impression. 

We believe that cysts of the os calcis are 
probably of greater frequency than the 
relatively few reports would lead one to 
suppose. The available literature does not 
mention the possibility of a contralateral 
lesion. The fact that the lesion in this case 
is presumed to be bilateral (the contra- 
lateral side was not biopsied) and that it is 
not in the accepted classic location does not 
detract from the diagnosis of a benign bone 
cyst. 

Benign bone cysts can be found in any 
part of the skeletal system derived from 
endochondral bone. These lesions occur 
near an epiphyseal line and by juxta- 
epiphyseal growth migrate toward the 
diaphysis. The basic formation of the cyst 
comes about through a limited disorder of 
an early member of the osteogenic sequence 
rather than through disturbance of a ma- 
ture bone element. We used the term 
"limited" above because, once the cyst 1s 
formed, normal bone formation and growth 
may occur at the site from which the cyst 
arose. This explains the normal bone inter- 
vening between the cyst and the epiphyseal 
line. The relatively dense surrounding 
border may represent a proliferative re- 
sponse to the lining membrane; it may result 
from the pressure of the enclosed fluid or 
from diffusion of osteogenic inductive ele- 
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ments from the fluid or membrane. If this 
border were purely a mechanically induced 
phenomenon caused by diversion of stress 
lines, one would expect, in an eccentrically 
placed lesion in a long bone, marked asym- 
metry of the margin; where the border 
parallels the main force lines, 1t should be 
thicker. In general, the bone density sur- 
rounding the cyst bears no relationship to 
the axial stress configuration, so the border 
apparently is not simply a mechanically 
induced phenomenon. 


SUMMARY 


Bone cysts of the os calcis have been de- 
scribed in the literature. Previous authors 
have stressed the localization of a benign 
cyst to the anterior inferior portion of the 
os calcis. A case has been reported in which 
the lesion occurred at the posterior superior 
portion of the os calcis with the roentgeno- 
graphic demonstration of a similar lesion in 
the contralateral bone. 


Robert O. Christman, M.D. 
University Hospital 

303 East 20th Street 

New York 3, New York ` 
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THE ROENTGENOLOGIC FEATURES OF ACROMEGALY 


By ERICH K. LANG, M.D.,* and WALTER T. BESSLER, M.D. 


BALTIMORE, MARYLAND 


Tq advanced stages of acromegaly 
show characteristic  roentgenologic 
changes of the bones and joints. Particu- 
larly, the skull roentgenograms may prove 
to be of diagnostic importance. In most 
cases, there 1s enlargement and erosion of 
the sella caused by the increasing pressure 
of the hyperplastic pituitary gland. The 
roentgenologic manifestations in other 
structures occur rather late in the course 
of the disease; nevertheless, these changes 
are of great importance for the understand- 
ing of the dynamics and pathogenesis of 
this disease. 


PATHOGENESIS 


It is well established that the disease is 
due to an increase in function and size of a 
portion of the antertor lobe of the pituitary 
gland.? Pathologically, the lesion 1s most 
commonly an eosinophilic adenoma but, 
occasionally, mere hyperplasia of the eo- 
sinophilic cells without actual adenoma 
formation or even eosinophilic adenocar- 
cinoma or chromophobe adenoma may give 
rise to this clinical syndrome. The expansile 
growth of the pituitary neoplasm causes the 
familiar erosion of the osseous wall of the 
sella and the characteristic bulging of the 
diaphragm. The absence of roentgenologic 
changes of the sella, however, does not al- 
low one to exclude the diagnosis of acro- 
megaly, since the pituitary gland may show 
marked increased hormonal activity with- 
out significant enlargement and hyper- 
plasia. The most obvious manifestations of 
the disease are caused by the liberation of 
excessive amounts of growth hormone. The 
mere pressure of the tumor, however, may 
result in a disturbance of the other pitui- 
tary functions of the uninvolved portion of 
the gland or may cause symptoms by pres- 
sure on adjacent nerves.* 


CLINICAL AND ROENTGEN FEATURES 


The excessive amount of growth hormone 
or somatropin has a direct effect on the 
osseous, cartilaginous and connective tis- 
sues, 101,?! [n childhood, the overproduc- 
tion of growth hormones causes so-called 
pituitary giantism. If the onset of the dis- 
ease 1s during early adolescence, giantism 
with acromegalic features is the usual form 
of presentation. If, however, the onset of 
the disease is in adulthood, one observes 
the typical acromegalic form. ?$ 

The accentuation of normal appositional 
growth of bone is the most significant roent- 
genologic feature of this disease. Marked 
spur formation and relatively early ap- 
pearance of degenerative osteoarthritic 
changes are noted in the majority of pa- 
tlents.^? This appositional bone growth is 
most characteristically demonstrated in 
areas of normal bone prominence such as 
tuberosities and sites of muscular or liga- 
mentous attachment.’ Pertosteal new bone 
formation, particularly along the anterior 
margins of the vertebral bodies, is one other 
classic manifestation of this type of pro- 
cess.®1%2 The typical facial appearance of 
the patient is caused by the prominence of 
the zygomatic arches and supraorbital 
ridges, as well as by prognathism. These 
changes again are due to appositional bone 
growth as well as overgrowth and elonga- 
tion of the mandible and lower teeth. 

Elongation of the bones by endochondral 
growth is seen more rarely than apposi- 
tional growth, mainly because most pa- 
tients are observed during puberty or later, 
when most epiphyses have fused. It is 
stated, however, that even in this age group 
there may be limited endochondral growth 
at special sites.|*?* Weinberg points out 
that, particularly in the deep layers of the 
articular cartilage, there may be endo- 
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chondral growth resulting in increasing 
length of the tubular bones, even after 
what appears to be complete obliteration 
of the epiphyseal cartilage. Marked cartilage 
proliferation, however, is seen in the regions 
of the costochondral junctions, as well as in 
the joints of the hands and feet.'*” The 
costochondral junction of the ribs shows 
marked proliferation below both the pert- 
chondrium and the periosteum. This results 
in marked prominence of this region, there- 
by causing the so-called acromegalic rosary. 
A marked proliferation of joint cartilage 
has long been recognized as a classic feature 
of this disease.^9?975 The nature of the 
rapidly formed cartilage, however, appears 
to be in considerable doubt. Early degener- 
ative changes are found in periarticular 
areas, and particularly so in the region of 
the junction of the perichondrium and 
periosteum. 

'The collagen tissue also shows a marked 
response to the excessive amount of growth 
hormone. Thickening of the skin, increase 
of the periportal connective tissues, in- 
crease of the supporting network of the 
bronchi, changes in the connective tissues 
supporting the renal parenchyma, and even 
interstitial tissue hypertrophy of the pan- 
creas have been reported.*46 There may 
be painful swelling of the finger Joints and 
generalized enlargement of the soft tissues 
of the fingers, as well as actual thickening 
of the synovia as seen on microscopic 
sections. 

Generalized and localized osteoporosis is 
a well-known feature of this disease.7:18:19.2 
The most typical example of localized 
resorption of bone is the classic enlarge- 
ment of the frontal sinuses. This is un- 
doubtedly caused by a dual process, 7.¢., 
both bone resorption and apposition, re- 
sulting in a large frontal sinus with bulging 
of the supraorbital ridges. The tubular 
bones are consistently subjected to both 
resorption and apposition. Curschmann? 
and Kellgren et 4/7)? have emphasized the 
excessive modeling of tubular bones result- 
ing in abnormally thin, spindly pha- 
langes.” 
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ROENTGEN FINDINGS 


The material analyzed for this paper 
consists of 31 patients, most of them with 
long-standing symptoms (mean duration of 
disease, nine years). The age distribution 
ranged between twenty-four and seventy- 
seven years. The roentgen findings are 
tabulated in Tables 1 and rr. 


SKULL 


The classic changes of the sella were en- 
countered in 29 of 31 patients (Table 1). 
Only 2 patients showed a sella which was 
considered normal in size and contour. The 
most frequently encountered manifestation 
was generalized enlargement of the sella 
with rarefaction of the dorsum and associ- 
ated demineralization of the anterior and 
posterior clinoids. Complete destruction of 
the dorsum of the sella was encountered in 
only 4 patients and did not necessarily 
correlate with a particularly active form of 
the disease (Fig. 1, 4 and B). The fact 
that the disease was chronic in the patients 
examined in this series may well account 
for the high percentage of positive findings 
in the sellar region. Steinbach eż al.” also 
noted a significantly large number of posi- 
tive findings of sellar destruction (81 per 
cent). 

The second most common feature was 
prominence and enlargement of the frontal 
sinuses; this was present in 23 of 31 pa- 
tients (Table 1). Contrary to the observa- 
tion of Steinbach eż al.” there was no sig- 


Tase I 


OSSEOUS CHANGES OF THE SELLA TURCICA 


No. of 
Changes uM 
Complete destruction of the dorsum of 
the sella 4 
Generalized enlargement of the sella with 
rarefaction of the dorsum I9 
Slight enlargement of the anteroposterior 
diameter of the sella 6 
No apparent change 2 
Total 3I 
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TABLE II 


ROENTGEN FINDINGS OF ACROMEGALY 





Site and Changes 


Skull (31 Cases) 
Cranial vault—diffuse manifestations 
Cranial vault—circumscribed manifestations 
Occipital spur formation 
Prominence and enlargement of sinuses 
Frontal 
Maxillary 
Mastoid enlargement 
Hands (23 Cases) 
Heads and bases of phalanges 
Phalanges and metacarpal shafts 
Phalanges and metacarpal shaft elongations (endo- 
chondral ossification) 
Joint cartilage (widening of joint spaces) 
Osteoarthritis 
Exostoses 
Large tufts of terminal phalanges 
Diffuse osteoporosis 
Feet (13 Cases) 
Shafts of phalanges 
Heads and bases of phalanges and metatarsals 
Tufts of distal phalanges 
Tarsals 
Osteoarthritis 
Joint cartilage hypertrophy (widening of the joint 
space) 
Thoracic Spine and Thoracic Cage (20 Cases) 
Length of vertebral bodies (particularly anterior 
circumference apposition) 
Intervertebral disks 
Calcified disks 
Osteoarthritis 
Increased anteroposterior diameter of the chest 
Anterior bulging of the sternum 
Lumbar Spine (6 Cases) 
Intervertebral disks 
Length of vertebral bodies (modeling of posterior 
circumference of bodies) 


growth of bone, 
thickening and 


Appositional 

Osseous 
resorption and 
bone modeling 


No abnormal 


findings 
osseous 


overgrowth 
No. of Cases 


No. of Cases No. of Cases 


II 4 7 

yi 2 
12 19 
23 9 
2I o 
13 I 

6 17 

6 3 I4. 

a 21 
14. 9 
II I2 

9 T4 
II 12 

7 16 
II 2 
10 3 

8 5 

3 6 4 

8 5 

5 8 
10 5 5 
12 Ic* 

4 16 
15 5 
12 à 
16 4 

6 

4 2 





* Some cases showed both resorption and bone growth at different levels. 


nificant distribution of the male and female 
patients in this respect. Two-thirds of the 
entire group also showed correspondingly 
large maxillary antra. An evaluation of the 
degree of pneumatization of the periantral 
air cells was quite difficult. However, it was 


felt that about one-third showed probably 
increased pneumatization. The mastoid tip 
in particular often showed extensive pneu- 
matization and prominence. About one- 
third of all patients, most of them male, 
showed marked prominence of the occipital 


be 
RM 


Fic. 


1. (.3) Lateral roentgenogram of the skull show- 
ing complete destruction of the dorsum of the sella 
and posterior clinoids with marked thickening of 
the entire calvarium and hyperostosis frontalis in- 
terna, The occipital protuberance 1s quite prom- 
inent, forming a spur-like hvperostosis at the point 


of insertion of the nuchal ligament. (8) There is 
almost complete destruction of the dorsum of the 
sella and the posterior clinoid processes. Note the 
selective thinning of the parietal bones. 


protuberance (Fig. 1,7). The occipital pro- 
tuberance projected in the form of a spur 
apparently formed by marked bone apposi- 
tion at the point of the insertion of the 
nuchal ligament. 

One of the most interesting observations 
which has been made in the literature on 
acromegaly is the presence of both thinning 
and thickening of the cranial vault." 
This either involves the entire cranial vault 
or is localized to the frontal and parietal 
bones. In our series, thickening of the tables 
appeared to be much more common than 
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thinning. Localized thickening presented 
most often as hyperostosis frontalis interna. 
Localized thinning was most commonly 
seen in the region of the parietal bone (Fig. 
15). Both appositional and resorptive 
changes resulted in the loss of the tvpical 
differentiation. between the external and 
internal tables and the diploé. The diploic 
space exhibited a marked increase in den- 
sity and a coarsening of its trabecular pat- 
tern. A gradual obliteration of the entire 
diploic space takes place as the disease 
progresses. There was often associated soft 
tissue proliferation, probably secondary to 
thickening of the galea aponeurotica. This 
proliferation, however, appeared to be 
independent of osseous hypertrophy. Prom- 
inence of the supraorbital ridges and zygo- 
matic arches was a salient feature. The 
enlargement and elongation of the mandible 
was difficult to evaluate from our series 
because most of the roentgenograms failed 
to show the entire mandible and, hence, 
did not allow proper interpretation of this 
region. 


HANDS 


The first classic description of the so- 
called “spade hand” dates from 1886." 
These changes are predominantly Ud 


bv soft tissue hypertrophy. Eighteen of 2 

patients examined in this series pale 
marked thickening of the soft tissues of the 
fingers (Fig. 3). The typical squaring and 


thickening of the phalanges and meta- 
carpals, however, was only seen in one- 


fourth of all patients. Three of 23 patients 
exhibited narrowing of the shafts of the 


phalanges. This phenomenon was first 
described by Marie!" and appears to be 


limited to juvenile patients. The apparent 
narrowing is probably caused by a combina- 
tion of accentuated growth in length pro- 
duced by excessive endochondral activity 
and abnormal resorption of bone along the 
hatt 

The most characteristic changes in the 
hands are the abnormally wide joint spaces, 
undoubtedly caused by marked hyper- 
trophv of cartilage (14 of 23 cases.)? De. 
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generative osteoarthritic 


manifestations 
were also present and are commonly seen in 
both vounger and older age groups affected 
with this disease. Small exostoses occur in 
the areas of tendon or ligament insertion. 
These change 
the metacarpal bones. 
the ungual tufts of the terminal phalange 














'S 
is one of the salient features more com- 
monly seen in males. Some patients mav 


show a com Ru i B 


with . PU NA cal res aa 


processes of the proximal phalanges and 
metacarpals This combined type, how- 


ever, was seen in only 2 
peared to be quite rare. 


patients and ap- 
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s are best seen in the heads of 
lhe enlargement of 


FEET 

The changes of the osseous structures of 
the feet are similar to those of the 
combined hypertrophic and 
ML being verv frequent. 
Did showed characteristic narrow 
ot the Rs of the phalanges contrasting 
sharply with the disproportionately broad 
and square bases and heads, At the same 
thickening and a 














time, there was usually 

«uare appearance to the shafts of the 
metatarsals (Fig. 4). These changes prob. 
ably best attest to the dynamics of the 


disease, showing marked resorptive cl 
along the shafts of the phalange 
as apposition and new bone deposition in 
other areas of the s 





ame osseous strucfi 








FIG: C4) Lateral roentgenogram of the dorsal spine 
vertebral bodies caused by 


margin can still be seen as 
terior aspect of the 


disks and also some osteoarthritic chang 
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3. Marked hypertrophy of the ungual tufts, 
widening of the metacarpophalangeal Joint spaces 


(secondary to cartilage hypertrophy), and spur 
and exostosis formation at points of tendon inser- 
tion are the salent features. Note the marked 
thickening of the soft tissues. 


In our series, some of the metatarsals also 
showed thinning, which is considered to be 
a rather rare finding. Polvarthrosis of both 
phalanges and metatar sals was com monly 


demonstrated. Hypertrophy of the joint 
cartilage was less commonly seen in the 


lower extremities (5 of 13 cases). 


SPINE 


The first classic description of the 
changes of the spine was published by the 
Austrian pathologist, Erdheim.'? Since then, 
many authors have re- emphasized the im- 
portance of the accentuation of the physio- 
logic kyphosis of the upper dorsal spine and 
the compensatory hyperlordosis of the 
lumbar spine in the diagnosis of this dis- 
cage, #6710131828 Phe most distinctive 
are undoubtedly those 


changes, however, 
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caused bv the selective apposition and re- 


sorption of on along the dorsal and 
lumbar spine.” In this series, there ap- 


peared to be a significant di ffere nee in the 
changes o f the dorsal and lumbar vertebrae. 

Phe dorsal vertebrae predominantly showed 
apposition, particularly along the anterior 
aspect of the vertebral bodies (Fig. 2.7). 
These changes appear to be characteristic 
of the disease and deserve special attention 


when reading lateral chest roentgenograms. 
Cone the lumbar spine predomi- 
nantly showed modeling of the posterior 
aspects of the vertebral bodies, undoubt- 
edly secondary to resorptive processes 
(igs Bh). Both lumbar and dorsal spines 
may show increased height of the inter- 
vertebral disk spaces. In a few instances, 


however, there was also evidence of degen- 
eration and secondary narrowing of some 
of the disk interspaces. This was only seen 


of "the s and nus Seu > ihe decus m 


the soft tissues, indicative of edema. 
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in the region of the lower dorsal spine. The 
upper dorsal spine and the lumbar spine 
showed a uniform increase in the interverte- 
bral disk spaces. Osteoarthritic changes 
were observed in 15 of 20 cases. The spurs 
seen in these patients, however, are much 
more uneven and irregular than those com- 
monly associated with degenerative osteo- 
arthritic disease in older age groups. Fur- 
thermore, there appeared to be a significant 
absence of sclerosis of the end plates of the 
vertebral bodies, which 1s characteristic of 
nonacromegalic degenerative osteoarthritis. 
These changes are believed to differentiate 
the osteoarthritis seen in acromegaly from 
that seen in the old age groups. 


THORACIC CAGE 


The anteroposterior diameter of the 
chest is often increased 1n acromegalic pa- 
tients; this is due to the more or less hori- 
zontal position of the manubrium and the 
associated ventral displacement of the 
sternum. The ventral ends of the ribs are 
often thickened and the costochondral 
cartilage junction may show knotty pro- 
liferations characteristic of the acrome- 
galic rosary. Finlay and MacDonald? 
first commented on the fusiform widening 
of the costochondral junctions, which was 
present in 50-per cent of their cases. Waine 
et al. felt that the cartilage of the costo- 
chondral junction was surrounded and en- 
veloped in a sheath of new bone formed by 
the proliferating periosteum. Resorptive 
processes along the ribs are quite rare and 
are usually localized to only a few seg- 
ments. 


HIP JOINTS 


In addition to the tabulated changes 
(Table 11), one may frequently see degen- 
erative changes of the hip joints. It is 
postulated that these changes are caused 
by a qualitatively inferior cartilage which 
degenerates early and hence exposes the 
osseous components of the Joints to fric- 
tion. In these areas very severe reactive 
sclerosis may be encountered and there 
may in fact be partial destruction of the 
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osseous components. Genuine degenera- 
tive osteoarthritic spur formation is then 
seen. 


DISCUSSION 


The diagnosis of acromegaly remains 
primarily a clinical. problem. Roentgeno- 
logic studies, however, offer a method for 
objective comparison of the progression or 
regression of changes caused by this dis- 
ease. One of the aims of careful follow-up 
is to determine whether the disease is 
quiescent or active and what effect therapy 
has had. 

Three of our patients have been fol- 
lowed for a number of years with multiple 
roentgenographic studies both prior to and 
after definitive therapy. These patients 
showed progressive osseous and soft tis- 
sue changes before therapy. The regression 
of these changes after radiation therapy or 
surgical extirpation of the tumor was not 
always dramatic. Initially there was a 
marked reduction of the soft tissue swell- 
ing of the fingers. This observation has 
been confirmed by many authors but at- 
tempts to quantitatively assess this finding 
have thus far failed.5151? The regression of 
soft tissue swelling was only observed in 
the first few weeks and failed to reach 
complete restoration to normal, thus leav- 
ing residual enlargement which was prob- 
ably due to irreversible connective tissue 
hyperplasia. Neurologic and ophthalmo- 
logic defects also showed excellent early 
regression, since these changes had been 
caused by pressure of the tumor mass 
which responded rapidly to therapy. 
Changes of the osseous system appeared to 
show little effect from the changed hor- 
monal levels. In fact, with the exception of 
recalcification of the clinoids and sella, 
there was hardly any regression of the 
existing osseous changes. Only 1 patient 
showed definite bone apposition along the 
shafts of the tarsal phalanges which had 
demonstrated the classic modeling and 
thinning during the active form of the dis- 
ease. These changes became apparent one 
and one-half years after a tumor dose of 
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3,500 r had been delivered via five external 
ports to the sellar region. 

Pantopaque ventriculography, exactly 
outlining the floor of the third ventricle, 
will aid greatly in the evaluation of the 
response of suprasellar tumor masses 
treated with external radiation therapy or 
implantation of radioactive materials. 


SUMMARY 


Bone apposition along the anterior as- 
pect of the vertebral bodies of the dorsal 
spine and the increased height of the inter- 
vertebral disks are considered to be char- 
acteristic roentgenologic features of acro- 
megaly. The absence of sclerosis of the end 
plates of the vertebral bodies offers a cri- 
terion for differential diagnosis between de- 
generative and acromegalic osteoarthritis 
of the spine. A combination of bone apposi- 
tion and resorption, characteristic of this 
disease, is particularly frequent in the foot. 

The high incidence of sellar changes is 
felt to reflect the long mean duration of the 
disease in this series. 

Soft tissue swelling as well as neurologic 
and ophthalmologic changes caused by pres- 
sure of the tumor mass show a marked and 
early response to treatment. The osseous 
changes are, in general, irreversible. 


Erich K. Lang, M.D. 
Department of Radiology 
Johns Hopkins Hospital 
Baltimore 5, Maryland 
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PRIMARY HYPERPARATHYROIDISM: A CORRELA- 
TION OF ROENTGEN, CLINICAL, AND 
PATHOLOGIC FEATURES* 


By HOWARD L. STEINBACH, M.D.) GILBERT S. GORDAN, M.D.? EUGENE EISENBERG, 
M.D.? JACKSON T. CRANE, M.D.’ SOL SILVERMAN, D.D.S.,4 and LEON GOLDMAN, M.D.5 
SAN FRANCISCO, CALIFORNIA 


HAT the parathyroid glands are in- 

volved in the regulation of the cal- 
cium stores of the body and in maintenance 
of the mineralization of the skeleton has 
been known for many years.1161819,4 The 
roentgen appearance of grossly abnormal 
bone produced by excessive secretion of the 
parathyroid hormone has also been ade- 
quately described.9?^.?? The problem of 
determining the earliest roentgen mani- 
festations of hyperparathyroidism, how- 
ever, has not been extensively investigated, 
and this study will attempt to do so. 


PHYSIOLOGY 


Phosphate homeostasis is maintained by 
the action of the parathyroid hormone on 
the renal tubular transport of phosphate. 
The parathyroid hormone also maintains 
the blood calcium level by mobilization of 
calcium from bone mineral. An excess of the 
hormone, therefore, causes hypercalcemia 
and hyperphosphaturia."? If phosphate 
loss 1s not replaced by dietary phosphate 
intake, hypophosphatemia results. 

Evidences of excessive parathyroid ac- 
tivity result either from primary parathy- 
roid overfunction, such as in adenoma or 
primary hyperplasia, or from secondary 
hyperfunction as in steatorrhea or renal 
failure. The initiating event for secondary 
hyperparathyroidism is probably hypo- 
calcemia; whether hyperphosphatemia has 
a similar effect is controversial. The kidney 
is also affected by hyperparathyroidism. 
Initially, functional impairment consisting 
of inability to concentrate urine and to 


conserve phosphate is seen. Later, calcium 
salts are found in the cells and lumen of the 
convoluted tubules. Still later, calcification 
and fibrosis of the parenchyma progress to 
renal insufficiency.’ Secondary pyeloneph- 
ritis and parenchymal calcification further 
complicate the roentgenologic appearance 
of calcium deposition. 

Much has appeared in the literature on 
metastatic calcification of the soft tissues. 
This calcification is of two types: (1) that 
due to hypercalcemia, as in calcific con- 
junctivitis, and (2) that resulting from a 
combination of hypercalcemia and the 
hyperphosphatemia of renal failure, as with 
keratopathy and calcification of the alveoli 
of the lungs, vessel walls, gastric mucosa, 
cartilaginous and periarticular structures, 
and other tissues. Curiously, metastatic 
calcification of soft tissues occurs con- 
comitantly with decalcification of the skele- 
ton. 

Hyperparathyroidism may cause dis- 
turbances of the urinary tract and skeletal 
system; it may give rise to symptoms of 
resultant acute hypercalcemia, or it may be 
present without evident symptoms. The 
urinary tract symptoms consist of hypos- 
thenuria, polyuria, nocturia, polydipsia, 
and dehydration, most commonly observed 
in patients with severe hypercalcemia. The 
most common urinary tract complications 
are nephrolithiasis, pyelonephritis, and 
nephrocalcinosis. Skeletal involvement may 
first be manifested by fractures with little 
or no trauma, but rarely by bone pain and 
tenderness. Localized expansion, bending, 
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TABLE | 


GROSS PATHOLOGY IN 1I2 CASES OF PROVED 
HYPERPARATHYROIDIS M* 


single adenoma : g2 
Multiple adenomas j TO 
Primary (wasserhelle) hyperplasia | 9 
Carcinoma with metastasis | 1 


* From: Black, B. M. Hvperparathyroidisim. Charles C 
Thomas, Springfield, 1923, p. 20. 


or fracture mav cause bone deformities. 

The clinical symptoms of acute hyper- 
calcemia are anorexia, nausea, vomiting, 
constipation, abdominal distention, thirst, 
nocturia, polyuria, weakness, and, when 
the serum calcium is exceedingly high, 
lethargy, somnolence, or psychosis. Peptic 
ulcer is extremely common in patients with 
hyperparathyroidism. Hellström” reported 
that 33 per cent of the men and 5 per cent 
of the women in his series had peptic 
ulcers. Many more have ulcer-like symp- 
toms, approximately 45 per cent of all pa- 
tients with hyperparathyroidism presenting 
themselves because of gastrointestinal dis- 
turbances. 

The kevstone of diagnosis is hyper- 
calcemia, often of mild degree, requiring 
unusually accurate laboratory procedures 
for recognition and evaluation. Hy pophos- 
phatemia, formerly the rule, is now found 
in only abous 40 per cent of cases. Hyper- 
phosph aturia, demonstrated by a low rate 
of tubular reabsorption of phosphate, IS 
uniformly present. Similar chemical abnor- 
malities occur in other disorders, such as 
myeloma, sarcoidosis, and neoplasms. 


PATHOLOGY 


Primary hyperparathvroidism may be 


caused by a single adenoma, multiple 
adenomas, primary hypertrophy and hy- 
perplasia, chief. cell hyperplasia, or car- 
cmoma.?® The incidence at the Mayo 


Clinic of these lesions as causes of hyper- 
parathvroidism is shown in Table 1 
cell hyperplasia may be oe with 
islet cell adenonias of the pancreas, chromo. 
phobe adenomas of the pituitary, and adre- 
nal cortical hyperplasia.’ 


Steinbach ef al 
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ÁucUsr, 1901 


Osteitis fibrosa cystica generalisata af- 
fects the entire skeleton. The earliest and 
most severe lesions appear in regions where 
bone production and the invariably associ- 
ated bone destruction or remodelling occur 
most rapidly. In children, some of the 
most pronounced changes arein the metaph- 
vses adjoining the growth plate where 
caleihed cartilage is replaced by primitive 
bone which, in turn, undergoes remodelling 
through the mechanism of osteoclastic 
resorption and surface accretion?! (Fig. 1). 
In both adult and child, early lesions usu- 
ally appear along the periosteal surtace of 
the cortex, particularly at the point of 
tendinous or ligamentous attachments. 
Sites of injurv, mechanical pressure, or 
tension, with osteoclastic bone destruction 
and osteoblastic repair, appear to be more 
sensitive to the parathvroid hormone. The 
reaction is the opposite of that in acro- 





Fic. 1. Hyperparathvroidism resulting from hyper- 
plasia in a ten week old child. A diffuse demin- 
eralization and bending deformities of the distal 
ends of the femora, tibiae, and fibulae are seen. 
The most marked bone destruction is in the distal 
femur where a horizontal linear radiolucent 
shadow is visible proximal to the zone of provi- 
sional calcification. (Courtesy, Doctor G. Melvin 
Stevens, Palo Alto Medical Clinic.) 
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Hyperparathyroidism 


Tague II 


AGE AND SEX OF PATIENTS WITH BONE INVOLVEMENT STUDIED ROENTGENOGRAPHICALLY 


No. of Cases 


Average Ágc 


Males (yr.) 


Females 


ELT D DD e ERES EBEN e —€————— IQ ARI RRR ee 


Total number of patients 47 


Patients with bone involvement 


45 
(Range 17-70) 
Fi 6 42 
(Range 17-64) 


A ARERR m i ri i a ta A ARP MAIS AA i E o e n M 


megaly in which bone production is greatest 
at points of stress. Weinmann and Sicher?! 
found characteristic histologic lesions of 
osteitis fibrosa cystica in bone after the 
extraction of an infected tooth, and ad- 
jacent to inflammatory polyps in the 
maxillary sinus of patients with moderate 
renal insufficiency and secondary hyper- 
parathyroidism. 

The mechanism by which the parathyroid 
hormone causes bone to be reabsorbed 1s 
not fully understood, but probably the 
resorption is effected by osteoclasts altering 
the bony matrix and minerals which be- 
come soluble and pass into the tissue fluids. 
This dissolution of bone substance involves 
the stable, fully mineralized bone, most of 
which is not accessible to the rapidly acting 
transfer mechanism. The bone reabsorbs 
only along the surfaces of the finer struc- 
tures.19:19,24 

The well-developed histologic lesion is 
caused by osteoclastic resorption of bone, 
associated with reparative fibrosis and 
formation of poorly calcified immature new 
bone. The compact, cortical bone is re- 
placed by spongy bone. Localized accumu- 
lations of fibrous tissue and giant cells, 
called “brown tumors," may produce ex- 
pansion of bone similar to giant cell and 
other benign tumors. “Brown tumors” 
undergoing necrosis and liquefaction pro- 
duce cysts.!$ 


ROENTGEN FINDINGS 


Forty-seven patients (24 males and 23 
females) from a group of 61 were selected 
for study because of the availability of their 
roentgenograms. The average age of pa- 


tients with roentgenographic lesions was 
three years less than for the group as a 
whole (Table 11). 

Originally, the diagnosis of hyperpara- 
thyroidism was made only when the pres. 
ence of generalized osteitis fibrosa was 
determined roentgenologically, or by bone 
biopsy of advanced lesions. Following the 
report of Albright e a/.,3 the importance of 
renal complications was emphasized in the 
early diagnosis of the disease. Refinements 
in laboratory methods have further de- 
creased the incidence of skeletal lesions 
detected by ordinary roentgenographic 
methods. The reported incidence of bone 
lesions has varied considerably; the general 
consensus of opinion ranges from about one- 
third to 40 per cent**!5? In most reports, 
the extent of skeletal surveys was not de- 
scribed. 

In the group reported here, 13 of 47 pa- 
tients (28 per cent) had bone lesions de- 
tected roentgenologically (Table ri). Con- 
sidering only extensive skeletal surveys 
that included roentgenograms of the hands, 
long bones, skull, and pelvis, 13 patients of 
a total of 28 (46 per cent) showed bone 


Tase III 
INCIDENCE OF BONE INVOLVEMENT 


No. of Bone 
Cases | Involvement 
Total number of patients 
examined 47 13 (28%) 
Patients with complete 
skeletal roentgen study 28 13 (46%) 
Patients with roentgen 
study of hands 36 13 (36%) 


pa 
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GT) Advanced bone lesions with cortical erosion, most obvious along the lateral (thumb) aspect of 


the middle phalanges. The shafts of the middle phalanges have become narrow. Destructive lesians of the 
outer cortical surface are also visible in the proximal phalanges, metacarpals, and the distal lateral surface 
of the radius and medial surface of the ulna. The cortex of the sesamoid bones is rough. Extensive destruc- 
tion of the shafts of the distal phalanges and of the terminal tufts has produced shortening of the terminal 

g "clubbing." A cvst-hke destructive lesion is present in the 
head of the fifth metacarpal. Irregular decaleification exists. (B) The same hand following parathvroidec- 


tomy. Despite healing, bone texture is not normal. Bones previously involved by destruction are now 
more dense than normal. The large destructive lesion in the fifth metacarpal head has not healed, indica- 


tive of a cyst. 


osteitis brosa had characteristic lesions in 
the middle phalanges of the hands. Of the 
36 patients who had roentgenograms of the 
hands, the incidence of 36 per cent prob- 
ably represents the true incidence of bone 
lesions in the entire series (Table 111). Of the 
41 patients examined since 1924, 10 showed 
roentgenographic evidence of bone lesions 
(24 per cent). 

In the classic case of hyperparathyroid- 
cortical surfaces of bones, demineralization 
of bones, localized destructive lesions, and 
calcification of the soft tissues. ^? 

Cortical erosion. [n advanced 


- 


Cases ol 


hvperparathvroidism, all of the cortical 
surfaces may be involved. In certain sites of 
predilection, however, cortical erosion may 
be visible before other manifestations of 
the disease. The sites most frequently in- 
volved are the lateral (radial) aspect of the 
middle phalanges of the hands and the 
tufts of the distal phalanges (Fig. 2.7). In 
patients with minimal involvement, ero- 
sion 1s seen only near the phalangeal base in 
the transitional zone between the wide 
epiphyseal end and the slender shatt (Fig. 
3). Other regions where early subperiosteal 
cortical erosion may be present are the 
articulations of the distal end of the clavicle 
(Fig. 4), the symphysis pubis, and the 
sacroiliac Joints. Similar erosions mav be 


+? 





big. 3. Localized erosion involving the lateral cortical 
sof the third and fourth middle phalangeal 
(arrows), The bones do not otherwise ap- 


pear abnormal. 
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bases 








noted in the lamina dura (the cortical bone 
surrounding the root of the tooth), the 
calcaneal tendon insertions at the plantar 
or Achilles surfaces (Fig. 5$), the media 
aspect of the proximal end of the tibi: 
Fig. 6), the ischial tuberosities (Fig. 7.7), 
the greater and lesser trochanters, and the 
crests of the ila. Cortical erosion of the 
middle phalanges was present in all 13 
patients with bone disease (Table 1v). 

The subperiosteal cortical erosion has 
same roentgenologic appearance in 
different bones. The normal, smooth outer 
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Fic. 7. (4) The lateral inferior cortex of the ischium and ischial tuberosity has a loss of its compact cortical 
surface. (5) Eight years after parathyroidectomy, the cortex has been restored. 


surface of the cortex at first loses its sharp 
demarcation from the surrounding soft 
tissues. Later, areas of destruction alternat- 
ing with normal appearing bone may pro- 
duce spicules perpendicular to the cortical 
surface. In tubular bones, these changes are 
associated with vertical striations of the 
middle and deeper lavers of the cortex 


caused by a widening of the haversian 


canals, the longitudinal spaces enclosing 
the blood vessels and surrounding connec- 
tive tissue (Fig. 8/7). Such typical sub- 


periosteal resorption occurs in no other 
disease; when demonstrated in cases of 
osteomalacia due to gastrointestinal mal- 
absorption or renal tubular dysfunction, or 
in cases of renal glomerular failure or 
pseudohy poparathyroidism, it 1s the result 
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of secondary hyperparathyroidism.* 57 Le- 

resembling those of hy perparathy- 
roidism mav involve the calcaneus, SACTO- 
iliac Joints, symphysi s pubis, ischial tuber- 
osity, and late al DB M In cases of anky- 
losing spondylitis, rheumatoid arthritis and 
Reiter's disease, but in these diseases the 
phalanges are not affected. 

I Xmineralizati an of the skeleton, Vhis is 
not alwavs visible on roentgenograms, even 
in the presence of other evidence of bone 
involvement. Of the 13 patients in this 
series with bone involvement, the bones of 9 
showed diminished density (Table 1v). The 
demineralization usually differs from that of 


SIONS 





destruction of the 
phalanx with horizontal spiculation. 
Vertical striations are prominent due to erosion 
of the walls of the haversian canals. Some bone 
resorption of the distal phalangeal tuft is visible. 
(B) Three months after parathyroidectomy, the 
periosteum has depos: ted a continuous sheet of 
bone, filling in the spaces between the horizontal 
spicules, 


biG, 8. C4) Extensive cortical 


middle 


hivperparathvroidism 


wot of 
oe 





e 


Fic. 9. (4) T he calvarium has a mottled appearance 
r its periphery, most obvious distal to the 
inferior temporal line. The grooves for the periph- 
eral branches of the meningeal 
obvious than in B. (B) Seven 
parathyroidectomy, the calvarium is more dense. 
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osteoporosis and osteomalacia in that it ts 
not homogeneous. In hyperparathyr eis 
bone of diminished density alternates with 
bone of apparently normal density, produc. 

ing a mottled or striated appearance. This 
may be most obvious n the e uh 


Lom ite sly, ien TN lizat md exten- 


sive, It may Qn homogeneous." In the 
present series there were 10 patients with 


generalized foe ois decalcification 
without evidence of subperiosteal resorp. 
tion or destructive lesions (Fig. 16) 
were middle-age 


» Al 
d or elderly, and 8 were 
women. 
roentgenograms 


Following | parathvroidectom v, 
showed that in these pa- 
tients demineralization remained, and was 


lio. 10. In à sixty-eight vear old female with diffuse 


homogeneous demineralization of all bones, the 
cortex is thin but sharply defined. In roentgeno- 
grams after parathyroidectomy, no change in 
mineralization of the skeleton was apparent, sug- 





Fic, at. "Brown tumor" focus in the right side of 
the mandible. The lesion has extended bevond the 
normal periosteal margin of the mandible and is 
enclosed in a thin layer of periosteal bone. The 
lamina dura, as seen in dental roentgenograms, 
was Intact, 


Howard L. Steinbach er al. 





Avcovst, 1961 


probably the result of postmenopausal or 
senile osteoporosis. Pugh? also noted dit- 
fuse demineralization without evidence of 
osteitis fibrosa in some patients and con- 
cluded that they may have had osteoporosis. 
Others have found demineralization of the 
skeleton, presumably from hyperparathy- 
roidism, in the absence of other evidence of 
hyperparathvroid bone disease.!* 

Localized destructive lesions. Also known 
as "brown tumors," these are frequentlv 
found in the jaws or facial bones, but may 
be present in any part of the skeleton. In 
the shatt of a long bone they maw be ec- 
centric. Roentgenographically, thev are 
usually sharply demarcated and may ex- 
pand the cortex (Fig. 11). A single lesion of 
one bone, or manv lesions involving several 
bones, may be present. In 11 patients 
with destructive lesions there was sub- 
periosteal resorption of the middle pha- 
langes of the hands, but the surrounding 
bone did not appear demineralized in 
3 (Table 1v). The "brown tumors" heal 
after removal of the parathyroid tumor, or 
atter local radiation therapy or curettage. 
Some undergo cystic degeneration, persist- 
ing as detects in the bone after the primary 
disease has been cured. The evstic lesions 
do not differ roentgenographically from the 
tumors and can be recognized only by their 
failure to heal (Fig. 28). All 4 patients in 
this series with localized destructive lesions 
of the Jaw had persistence of the lamina 
dura (Table 1v). In some cases the tumor en- 
croached upon the adjacent lamina dura, 
producing a localized destruction but with 
the lamina dura of the other teeth remain- 
ing intact (Fig. 12). One patient had a 
tumor of the mandible with absence of the 
lamina dura but with normal lamina dura 
in the maxilla. 

The degree of bone involvement compared 
with blood chemical determinations. Vhis is 
shown in Table v. Serum calcium and phos- 
phorus determinations were obtained in all 
13 patients. No correlation could be found 
between the values of these chemical deter- 
minations and the presence or absence of 
bone involvement. The serum alkaline 
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lic, 12. Destructive lesion ("brown tumor") involving the cancellous bone about the roots of the right 


lower cuspid and first bicuspid. The lamina dura is destroved in the region of the tumor but is intact 


phosphatase, however, was a reliable guide units and averaged ¢.4. Two patients with 
to the presence or absence of osteitis fibrosa saltes Organ cuc Ne skv units were 
and an index to the extent of the bone dis- eliminated because of the presence of 
ease. The alkaline phosphatase in patients Paget’s disease, which also produces an 
without roentgenologic evidence of bone elevation in the alkaline phosphatase. 1n 
lesions ranged from 3.0 to 7.7 Bodansky patients with roentgenologie evidence of 
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Fic. 13. A roentgenogram several vears after para- 
Tee roidectomy demonstrates healed bone lesions. 
Bone bridges the symphysis pubis and sacroiliac 
joints. Bone extends from the ischial tuberosities 
and lesser trochanter of the right femur into the 
adjacent soft tissues. On preopet rative roentgeno- 
grams, destruction of cortical bone was visible at 
these sites. 


bone disease, the range was from §.0 to 56.0 
Bodanskv units and the average was 23.1. 
These patients were divided into three 
groups, depending on the extent of bone 
disease. The serum alkaline phosphatase 
varied directly with the severity of the bone 
disease. Only i patient had an alkaline 
phosphatase determination approaching 
the normal value (normal 2.0 to 4.4 Bodan- 
sky units). A similar correlation has been 
noted by others.? 

Healing of bone lesions. In one patient, 
roentgenographic studies repeated for four 
vears showed slight progression of the bone 
lesions. Although we have not seen any 
cases of spontaneous regression, clinically 
intermittent hyperparathyroidism has been 
reported.” Rapid healing follows parathy- 
roidectomy, with improvement noted on 
roentgenograms within four to six weeks. 
The recalcification begins at the periphery 
of the lesion. In areas of cortical resorption, 
calcified bone first becomes visible as a thin 
dense linear shadow parallel to the cortex 
but separated from it by the intervening 
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fibrous and osteoid tissue. Subsequently, 
this radiolucent tissue becomes converted 
to dense bone (Fig. 28, 75, 8B, and 98). 
The localized desi ee eoi also begin 
repair at the periphery with ultimate re- 
placement by dense bone. The mottled de- 
calcified areas become denser than in nor- 
mal bone, frequently producing  exag- 
gerated striations. The newlv formed bone 
may extend along tendons or ligaments, 
which mav result in fusion of the sym- 
physis pubis and sacroiliac joints (Fig. 13). 
In our experience, the bones usually do not 
revert to normal but continue to harbor the 
dense scars or radiolucent cysts. That this 
bone is susceptible to trauma is demon- 
strated bv 1 of our patients whose jaw was 
fractured during a dental extraction ten 
vears after parathvroidectomv. 

Localized roentgen therapy to the bone 
lesion also induces healing with the same 
pattern as that which follows parathy- 
roidectomy. 

Kidney lesions. Roentgenologic evidence 
of urinary calculi was present at one time 
or another during the course of the disease 
in 36 (77 per cent) of the patients (Table 
vi). Defining nephrocalcinosis as diffuse 
calcification of the renal parenchyma, 4 
patients fitted into this category, whereas 
32 had discrete renal calculi. The renal 
calculi varied in size and density, were unl- 
n E or ET and d or MM 


Pr adil cud areas in the renal 
parenchyma, either localized. or diffuse, 
und nephrocalcinosis | in 37 of a total of $6 
patients. It is known om renal biopsy or 
autopsy that nephrocalcinosis 1s present 
in many patients in whom it could not be 
detected roentgenographicallv. Many pa- 
tients reported having or passing calculi tor 
several vears betore the diagnosis of hyper- 
pum s was established. All but i 
of the 13 patients with bone disease had 
renal c E during the course of the illness. 
Four of the patients had calculi prior to the 
onset of bone lesions but not roentgeno- 
graphically evident at the time bone lesions 
appeared. 
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Soft tissue calcification. Except for calcifi- 
cation of the kidneys or conjunctiva, this 1s 
not a common feature of the disease. It 1s 
present only in severe cases with extensive 
renal damage. Considerable vascular calci- 
fication was noted in 2 patients who had 
bone lesions and uremia. One patient, with- 
out bone or renal disease, had calcifications 
of the articular cartilages of one wrist 
which were probably not related to the dis- 
ease. Another patient, sixty-seven years 
old, with renal calculi but no bone lesions, 
had extensive vascular calcification, per- 
haps the result of arteriosclerosis. 

The weight of the parathyroid tumor re- 
lated to the presence of bone or kidney lesions. 
Involved parathyroid glands in patients 
with bone disease averaged more than five 
times the weight of those in cases without 
bone involvement (Table vit). 

A similar relationship was noted by 
Woolner et 4/5 and Hellstrom." Hellstrom 
reported that the size of the parathyroid 
neoplasm was not related to the duration of 
symptoms. In patients with renal disease, 
he found that small adenomas with a large 
number of “‘wasserhelle”’ cells predomi- 
nated; in those with skeletal lesions, large 
adenomas with few “wasserhelle” cells were 
the rule. 

Esophageal and tracheal displacement. 
Thirty patients had roentgenograms of the 
pharynx and upper esophagus, 3 showing 
displacement of the esophagus and 3 of the 
trachea by an adjacent soft tissue mass. 
Four of these 6 patients, however, also had 
thyroid nodules, one definitely causing the 
tracheal displacement. In the entire series, 
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INCIDENCE OF RENAL CALCIFICATION 


No. of Fe- 


Cases Male male 


nnaman a nemine i 





Total number of patients 
with renal calcification 
Patients with nephrocal- 


36 (77906) 20 16 


cinosis 4 2 2 
Patients with renal cal- 
culi 32 18 14 


Hyperparathyroidism 


C2 
C2 
e 
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WEIGHT OF INVOLVED PARATHYROID GLANDS 


—— 





Range Average 

(gm.) (gm.) 
With bone disease 1.0 —11.8 5.02 
Without bone disease O.074— 5.0 0.94 


13 patients (28 per cent) had thyroid neo- 
plasms. Four of these were carcinomas and 
9 were thyroid adenomas or involutional 
goiters. The high incidence of coexist- 
ing neoplastic changes in the thyroid and 
parathyroid glands has been reported by 
others.’ Wyman and Robbins?’ detected 
parathyroid adenomas in 20 or 30 patients 
who were given adequate examinations. 
However, 23 patients were excluded from 
their series because the examination had 
been inadequate or because roentgeno- 
grams were not available. They also disre- 
garded the possibility that associated thy- 
roid neoplasms caused the esophageal or 
tracheal displacement. The lesions most 
likely to produce displacement of adjacent 
structures are those of large size, usually 
easily identified by the surgeon. Despite in- 
herent pitfalls in the interpretation of 
roentgenograms of the neck and upper 
mediastinum for location of parathyroid 
masses, roentgenograms are sometimes of 
considerable value. 


DISCUSSION 


The most important roentgenograms for 
the diagnosis of generalized osteitis fibrosa 
are those of the hands in the posteroanterior 
view. In the present series, all patients with 
roentgenographically demonstrable bone 
lesions had subperiosteal erosion of the 
lateral (radial) aspect of some of the 
phalanges and almost all had erosion of the 
cortex of the distal phalangeal tufts of one 
or more fingers. In some cases, not all of 
the middle phalanges were involved, and, 
occasionally, the lesions were more obvious 
in one hand than in the other. Subperios- 
teal resorption is pathognomonic of gen- 
eralized osteitis fibrosa, whether it is the 
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result of primary or secondary hyperpara- 
thyroidism. Cases of osteomalacia with 
mottling of the skull, absence of the lamina 
dura, subperiosteal resorption, and cyst- 
like destructive lesions have been described, 
but these cortical changes are the result of 
secondary hyperparathyroidism.?/5 

A review of the literature reveals an 
overwhelming emphasis on the role of the 
disappearance of the lamina dura (the 
cortical bone lining the tooth socket) in the 
diagnosis of hyperparathyroid disease. Two 
other lesions of the jaw bones, demineraliza- 
tion and pseudocysts (giant cell osteo- 
clastomas), have been described. It has 
frequently been reported that one or more 
of these changes occur in the mandible and 
maxilla in about half the patients with this 
disease. Unfortunately, the reported series 
were small and not well substantiated, with 
the evidence apparently derived from se- 
lected patients. Furthermore, many of the 
dental changes were based on lateral jaw 
and skull roentgenograms, which are of 
littlé or no value in interpreting the fine 
trabecular and lamina dura changes. 

Of the 13 patients with roentgenologic 
evidence of bone lesions, 9 dentulous pa- 
tients had adequate dental roentgeno- 
graphic examinations. Only 4 of these had 
absence of the lamina dura. In a recent 
series of 29 consecutive dentulous patients 
with histologically proved parathyroid 
adenomas (including some from this in- 
vestigation and others which were seen 
more recently) 2 had, in addition to other 
skeletal lesions, destruction of the mandible 
and maxilla. One of these patients had 
partial loss of the lamina dura about two 
teeth (Fig. 12). None of the other 27 pa- 
tients showed abnormal bone changes in 
dental roentgenograms, although 1o had 
roentgenographic evidence of disease in 
other bones. 

These observations suggest that, when 
applied as a sensitive reflection of para- 
thyroid status, jaw bone changes in dental 
roentgenograms have been overemphasized. 

Erosion of the endosteal, cortical surface 
of bones probably is as advanced, or more 
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so, than that on the periosteal surface and 
may be observed on some roentgenograms.!9 
Its detection is more difficult because of the 
overlying bone projected upon the roent- 
genograms and because the normal endos- 
teal bone is less compact and the contour is 
irregular. 

Secondary hyperparathyroidism is an 
interesting complication following surgical 
removal of a functioning parathyroid 
adenoma. The roentgenologic manifesta- 
tions have not been previously reported, 
probably because routine postoperative 
roentgenograms of the hands at frequent 
intervals are not ordinarily obtained. In 1 
of our patients, it was interesting to com- 
pare a preoperative roentgenogram (Fig. 
144) with a postoperative roentgenogram 
(Fig. 148) made four months following the 
surgical procedure. The considerable heal- 
ing which was seen coincided with a de- 
pressed serum calcium (from 12.5 mg. per 
IOO cc. to 8.5 mg. per 100 cc.) and no ap- 
preciable change in the urinary phosphorus 
(3.1 to 3.4 mg. per 100 cc.). Two and one- 
half months later (Fig. 14C), the destruc- 
tive bone lesions were more advanced, 
associated with a drop in the serum calcium 
to 7.8 mg. per 100 cc. Subsequently, the 
serum calcium rose to normal values and 
the bone lesions demonstrated a continuing 
improvement. The patient had been main- 
tained on a low calcium diet during the pre- 
and postoperative course because of nephro- 
calcinosis and moderately impaired renal 
function. The course of the renal disease 
did not change following parathyroidec- 
tomy. 

A problem of concern is that of the fre- 
quent disparity in involvement of kidneys 
and bones in some patients. Albright and 
Reifenstein? expressed the opinion that 
high calctum diets favor renal disease and 
prevent bone disease. To substantiate this 
theory, they demonstrated healing of bone 
lesions by increased calcium in the diet. 
Dent! observed the same improvement 
after vitamin D treatment, which is in 
agreement with our experience. 

In the present investigation, the initial 
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manifestations of hyperparathyroidism in 
4 patients were renal calculi without bone 
disease. Subsequently, the stones were 


passed and bone lesions developed. The . 


stones did not re-form, even with the con- 
tinued severe hyperparathyroidism. Retro- 
spective analysis of the diets is apt to be 
misleading. Following the kidney lesions 
the patients may have adopted low calcium 
diets, shifting the burden from the kidneys 
to the bones. 

However, the lack of bone lesions, despite 
a low mineral diet upon which most of our 
patients were maintained during their man- 
agement and metabolic investigations, indi- 
cates that diet is not of great importance. 
Although some patients with severe renal 
disease and primary or secondary hyper- 
parathyroidism show elevated serum phos- 
phorus values and denser-than-normal 
bones on roentgenograms, characteristic 
subperiosteal resorption is still exhibited. 

Munson’s” evidence indicates that the 
reaction to parathyroid extracts by bone 
and kidneys can be partially differentiated 
and is in reality two separate actions. In 
patients with only a slight tendency to bone 
lesions, a high calcium diet may prevent 
their progression, and, if this is true, cal- 
cium deprivation should promote bone 
lesions. Further studies will determine 
whether bone lesions can be induced in 
hyperparathyroid patients maintained on 
a low calcium diet. 


SUMMARY 


Of a total of 61 patients in whom the 
surgically removed  parathyroid gland 
proved to be neoplastic on histologic ex- 
amination, roentgenograms of 47 were ade- 
quate for evaluation. Thirteen had roent- 
genographic evidence of osteitis fibrosa. 
All of these patients had subperiosteal 
cortical resorption of some of the middle 
phalanges of the hands. 

Cortical resorption at other sites, such as 
at the lamina dura and tendinous insertions, 
was less frequently seen. 

Diffuse demineralization of the skeleton 
was not always visible on roentgenograms 
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even when other roentgenographic evidence 
of bone involvement existed. The deminer- 
alization, when present, was usually of 
coarse granularity or striated. 

Localized destructive lesions (“brown 
tumors") may be present, even in the jaws, 
without significant resorption of the lamina 
dura. All patients with “brown tumors” 
had subperiosteal cortical resorption of the 
middle phalanges of the fingers. 

The alkaline phosphatase level was sig- 
nificantly elevated in 11 of the 13 patients 
whose roentgenograms showed evidence of 
osteitis fibrosa. The extent of osseous dis- 
ease correlated well with the level of serum 
alkaline phosphatase, but not with the 
serum calcium or phosphorus values. 

Roentgenographic evidence of urinary 
calculi was present at one time or another 
during the course of the disease in 36 pa- 
tients. Four of these patients had diffuse 
nephrocalcinosis. 

Esophageal or tracheal displacement was 
observed in 6 of 30 patients who had roent- 
genograms of the area. This finding was of 
doubtful value, however, since many pa- 
tients with hyperparathyroidism also have 
thyroid neoplasms which may cause dis- 
placement. 


Howard L. Steinbach, M.D. 
Department of Radiology 

University of California Medical Center 
San Francisco 22, California 


ADDENDUM 


Since this manuscript was accepted for 
publication, 34 additional patients with 
hyperparathyroidism have been studied, 
making a total of 95. Of the last 34 pa- 
tients, I had two water-clear-cell adenomas 
of the parathyroid, 1 had endocrine adeno- 
matosis; the other 32 each had single para- 


thyroid adenomas. In the total sreies of 95 


patients, 22 had roentgen evidence of 
osteitis. In 14 patients, far advanced bone 
disease with multiple cysts was present; 
in 7 patients, subperiosteal resorption of 
bone was the only evidence of hyperpara- 
thyroid bone disease; in 1 patient there was 
no subperiosteal resorption of the pha- 
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langes, but patchy resorption of the lamina 
dura was associated with a histologically 
proved giant cell tumor of the mandible. 


This was the only 1 of 16 dentulous pa- ` 


tients examined in the additional 34 pa- 
tients who showed any dental abnormalities 
attributable to hyperparathyroidism. The 
total incidence of osteitis fibrosa demon- 
. strated on roentgenograms in the entire 95 
patients was 23 per cent. 


I. 


12. 


. Davies, D. R, D 
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ROENTGEN CHANGES IN REITER'S SYNDROME 


By WILLIAM V. WELDON, CAPT., MC, USA,* and 
RAYMOND SCALETTAR, CAPT., MC, USAT 
WASHINGTON, D. C. 


Ro syndrome is a triad of 
urethritis, arthritis, and conjunctivitis. 
In 1818 and 1836 Brodie! reported 6 case 
histories of men who had this triad of 
symptoms. In 1916 Reiter? described the 
symptom-complex in patients with dysen- 
tery. Accounts of the postdysenteric form 
of the syndrome, as reported in Europe, 
indicate that it has the same characteris- 
tics and clinical course as the venereal form. 
The syndrome occurs almost exclusively 
in the male and is of unknown etiology. 

Although the triad of symptoms has been 
emphasized, many patients also have 
diarrhea as an early symptom, and others 
have mucocutaneous lesions. Patients with 
nonspecific urethritis and arthritis alone 
have a clinical course indistinguishable 
from the complete syndrome. Many in- 
vestigators^!? believe that nonspecific 
urethritis with arthritis is an incomplete 
form of the fully developed syndrome; 
therefore, these cases are included in this 
study. The following features are reported 
because of their special roentgenologic in- 
terest. 

Sixty-four patients with Reiter’s syn- 
drome, or nonspecific urethritis associated 
with arthritis, were treated at Walter Reed 
General Hospital from 1950 to 1960. The 
available roentgenograms of 46 patients 
were reviewed to determine what roentgen 
changes might suggest the syndrome. The 
evidence collected indicates that the syn- 
drome has a consistent roentgenologic pat- 
tern. 


ROENTGEN FINDINGS 


Acute polyarthritis dominated the clin- 
ical picture, although occasionally a single 
joint was involved. The predilection for the 
joints of the lower extremities and sacro- 


iliac joints is found in all large series (Table 
n. 

The frequency and distribution of roent- 
genographic changes are shown in Table 
H. Characteristic changes were most fre- 
quently found in the bones and joints of 
the feet, ankles, and in the sacro-iliac joints. 
The knees were often involved but with 
no characteristic findings. The hips and 
shoulders were less commonly involved. In 
only a few cases were changes in the elbow, 
wrist, phalanges of the hand, symphysis 
pubis, and sternoclavicular joint found. 
Clinical involvement of the feet, ankles, 
knees, and sacro-iliac Joints was associated 
with roentgenographic changes to a greater 
degree than in other Joints. In many cases 
the only changes noted were peri-articular 
swelling and subchondral bone resorption. 
Other cases progressed within a period of 
weeks or months to the characteristic 
changes of periostitis and bony erosion. 

Most cases in which severe roentgeno- 
graphic changes occurred were in patients 
with an illness lasting several months or 
those with repeated attacks over a period 
of many months. 

Roentgenograms taken early in the 
course of the illness seldom showed more 
than peri-articular swelling and slight sub- 
chondral resorption of the adjacent bones. 
Occasionally, joint effusion was noted, 
especially in the knee. Some patients re- 
spond to treatment and the disease never 
progresses beyond this phase. When symp- 
toms progressed, with limitation of mo- 
tion of the involved Joints, patchy and fre- 
quently marked diffuse demineralization 
was observed. These findings were most 
common in the metatarsophalangeal Joints, 
ankles, knees, and interphalangeal joints of 
the feet and hands. These roentgenographic 


* Radiology Service, Walter Reed General Hospital, WRAMC, Washington, D. C. 
T Department of Medicine, Walter Reed General Hospital, WRAMC, Washington, D. C. 
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TABLE I 
FREQUENCY AND DISTRIBUTION OF JOINTS CLINICALLY INVOLVED 
Upper Extremity Head and Trunk Lower Extremity 
Per Cent Per Cent Per Cent 

Fingers I4 Sternoclavicular 5 Hip 28 
Wrist 16 Lumbar and sacro-iliac — 42 Knee 67 
Elbow 12 Temporomandibular 2 Ankle 65 
Shoulder 21 Tarsal and metatarsals 65 

Toes 44 


changes were usually reversible. Although 
some patients showed only the usual re- 
versible changes of peri-articular swelling 
and demineralization, many had severe 
clinical joint symptoms with repeated at- 
tacks resulting in bony cortical erosion, 
periosteal new bone formation, and joint 
destruction. In this chronic stage of the 
illness, the characteristic fluffy prolific 
periosteal new bone formation was noted on 
the plantar surface of the calcaneus. Mar- 
ginal erosions and loss of the joint space 
with marked demineralization were noted 


in some cases, especially in the meta- 
tarsophalangeal and interphalangeal joints 
of the feet. There were no cases of ankyl- 
osis, and the only significant deformity 
observed was the painful calcaneal spur. 
Erosion of the articular surfaces was 
most often seen in the small joints of the 
feet, knees, and sacro-iliac joint. The 
earliest erosions were small circumscribed 
areas of the periphery of the articular sur- 
face surrounded by normal appearing bone 
(Fig. 14). Only rarely did the erosion 
progress to destroy the subchondral cortex 
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FREQUENCY AND DISTRIBUTION OF ROENTGENOGRAPHIC CHANGES IN 46 PATIENTS 
WITH REITER'S SYNDROME 


ict 


No. of Patients 


Site Roentgenographed Changes 

Os calcis 2 Periostitis-10; erosion-3 

Ankles 30 Soft tissue swelling-15; periostitis-1; demineralization-13; ero- 
sion-4 

Tarsals 38 Soft tissue swelling-3; erosion-3; demineralization-15 

Metatarsals 38 Soft tissue swelling-10; periostitis-3; demineralization-15; ero- 
sion-3 

Phalanges of foot 38 Soft tissue swelling-1; periostitis-5; demineralization-14; ero- 
sion-4 

Hips 10 Demineralization-4; joint destruction-1 

Sacro-iliac Joints 32 Bilateral changes-11; unilateral changes-4; joint narrowing-9; 
erosion-15; sclerosis-6 

Spine 6 Lateral calcific bridging-1; demineralization-11 

Knee 36 Soft tissue swelling-18; periostitis-1; demineralization-11; 
effusion-8; erosion-4 

Shoulder IO Demineralization-2; erosion-1 

Elbow 8 Soft tissue swelling-3; periostitis-2 

Carpals 13 Soft tissue swelling-3; erosion-1 

Metacarpals 13 No changes 

Phalanges of hand 13 Soft tissue swelling-3; periostitis-1; demineralization-2 

Symphysis pubis IO Erosion and sclerosis-2 


Sternoclavicular joint 2 


Demineralization and erosion-2 
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of the articular surface except in the sacro- 


hae and metatarsophalangeal | joints (Fig. 
IB). Only one patient had severe erosion 
of the hip joint (Fig. ay: 

Similar eee 





Fic. 2. Unilateral destruction of left hip Joint of 22 


months’ duration. 


+h; inges occurred on the 





posterior and inferior aspects of the cal- 
caneus at the attachment of the Achilles 
tendon and plantar fascia. These changes 
were alwavs accompanied by pam or 
tenderness of the Achilles tendon or 
plantar aspect of the calcaneus. Erosive 
changes also occurred in the adjacent 
articular surfaces of the muss, malleoli, 
carpals, shoulders and knee s (Fig. 2s 

Pade new bone los ation was the 
most characteristic roentgenographic find- 
ing. These changes varied 


with the bones 

affected. Achilles tendinitis and plantar 
fasciitis frequently result in loss of asso- 
ciated bony cortex with subsequent bony 
o into the adjacent soft tissue 
» produce caleaneal spurs. These spurs 
were of two tvpes: a simple form in which 
the margins were well outlined. and not 
associated with changes bevond the base 
of the spur; and a markedly proliferative 
form which was irregular in contour. The 


simple s > spur is believed to be an ossification 


in the Attachment of the fibers of the long 
plantar ligament. The characteristic ty pe 
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log. 3. Perrarticular swelling, joint effusion, severe 
erosion, and periosteal reaction of anterior portion 
of tibia. Note severe nhiofibular joint destruction. 





is à more diffuse process, producing a fluffy 
outline on the plantar surface of the cal- 
caneal tuberosity and bevond (Fig. 4). 
Mason ef al, in a comparative study of 
Reiter’s syndrome, rheumatoid arthritis, 
and ankylosing spondylitis, found. simple 
spurs in 40 per cent of the total cases of 
both Reiter’s svndrome and rheumatoid 
arthritis as compared with 24 per cent in 
ankylosing spondylitis. On the plantar sur- 
face, however, the incidence was signif- 
icantly different. Periostitis occurred in 20 
per cent of the patients with Reiter's svn- 
drome, in 4 per cent of those with rheu- 
matoid arthritis, and in § per cent of those 
with ankylosing spondylitis. They further 
noted that spurs arising from the posterior 
aspect were more common in Reiter's syn- 
drome (Fig. ç). In this series the florid tv pe 


periostitis, often bilateral, was seen in 8 
out of 20 patients of whom roentgenograms 
of the calcaneus were made. The impres- 
sion that this type of periostitis is probably 
































E Reiter’s Syndrome d 





Fic. a. Characteristic prolific spur on plantar aspect 
4 


of calcaneus which developed 
months. 


pathognomonic in. Reiter's syndrome ts 
further substantiated. 
The 


4 * ` 


second type of characteristic perlos- 
teal new bone formation found in this 
series of Reiter’s syndrome was that ot hin. 
ear streaks parallel to the cortex ot both the 
diaphysis is of the meta. 








and metaphysis 
tarsals and especially in the toes (log. 6). 
This form of periostitis was also noted in 
the proximal radius in 2 cases, Occasionalls , 
the periostitis was 














ace-like in the toes and 








Fie. g. Spur formation on superior 
1 


Caneus at attachment of Achilles 








hic. 6. Severe demineralization, perr-articular swell- 
ing, and linear periosteal reaction about meta- 
physis and diaphysis of third, fourth and fifth 
phalanges and metatarsals. 
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in the shaft of the fingers, much hike the 
tv pe seen in hvpertrophie pulmonary osteo- 

Although early roentgenographic changes 
in most Joints were generally reversible, 
sacro-Miae Joint changes were progressive. 
A high incidence of sacro-ilitis in. Reiter's 
syndrome has been reported bv several 
authors. +> ^ Fifteen of 31 patients showed 
roentgenographic changes imn the sacro- 
tiae Joints and these usually occurred in 
patients with recurrent relapses to which 
patients with Reiters syndrome are so 
prone. The most common finding was nar- 
rowing of the joint space with irregular in. 
distinct articular borders and = frequent 
sclerosis (Fig. 8). Seventy-three per cent 
of the patients showed bilateral roentgeno- 
graphic changes. Many of the. findings 
were asvmmetric. 

Neither the clinical nor roentgenologic 
manifestations of sacro-thac arthritis are 





E E 


Fic. 7. G7) Marked pert-articular swelling about proximal interphalangeal Joints of first, second and fifth 
digits with periosteal reaction about diaphyses. Note absence of joint involvement, (5) Detail of first digit 


un 


in ;7 showing lace-like periosteal reaction of diaphysis of proximal and middle phalanges. 
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distinguishable with any degree of cer- 
tainty trom those associated with the in- 
volvement in rheumatoid arthritis and the 
invariable bilateral sacro-thitis in ankvlos- 
ing spondylitis. There appears to be less ex- 
tensive destruction and synostosis in Rei- 
ter's syndrome than is usually seen in the 
sacro-iliae joints of ankylosing spondylitis. 

Osseous, articular, and ligamentous 
changes in the spine which are charac- 
teristic findings in ankylosing spondylitis 
were rarely seen in this series of Reiter’s 
syndrome, even when there was destruc- 
tion of the sacro-iliac Joints, This differing 
incidence of spinal changes is an important 
roentgenographie feature differentiating 
these two diseases. Some investigators?“ 


have suggested that classic ankylosing 
spondylitis may occasionally follow Reiter's 
syndrome. Only one case in this series 
would suggest this occurrence (Fig. 9). 
There is sufficient difference in the mode 
of onset, clinical pattern, skin and mucosal 
lesions, and incidence of spinal and periph- 
eral involvement to separate the two as 
distinct entities. 

Roentgenographic changes in the svm- 
physis pubis, indistinguishable from ankvl- 
osing spondylitis, are also a recognized 
feature in Reiters svndrome. Two such 
cases were observed in this series. 

Murray e£ af? noted that the roentgeno- 


I 





Fic; 8, Severe bilateral involvement of 13 months’ 
duration of sacro-tliac Joints. 
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bic. g. Unilateral calcific bridging on left between 
F-2 and L-3. Similar findings were noted between 


l-12 and L-i on right. Note bilateral early erosive 
changes in the sacro-iliac joints. 


similar in many respects to those seen in 
rheumatoid arthritis and in some cases ol 
ankylosing spondylitis. These authors em- 
phasized that there is a limited number of 
ways in which a bone or joint can react te 
a pathogenic agent and that different 
etiologic factors may cause identical roent- 
genographic changes. 

A comparison of the roentgen features 
of Reiter's syndrome, rheumatoid arthritis, 
and ankylosing spondylitis by Mason ef af” 


stressed that the characteristic florid perios.- 
titisin the calcaneus is the only significant 


Me 


{ 


` go 


ditterentiating factor, although minor dif. 
ferences in the incidence and distribution 
occur in other bones and joints. Most 
investigators have commented on the find. 
ings of periosteal new bone formation, es- 
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pecially in the calcaneus. Others have em- 
phasized osteoporosis. These findings are 
further confirmed in our series of 46 cases. 


SUMMARY AND CONCLUSIONS 


The roentgenograms of 46 
Reiter's sy ndrome were reviewed to deter- 
mine what roentgen features might suggest 
the diagnosis. The evidence found indicates 
that this syndrome has a consistent roent- 
genologic pattern. 
involvement of the bones and Joints of the 
lower extremity and sacroiliac is noted. 
Severe changes were found in patients who 
had been ill a prolonged period of time or in 
those who had repeated attacks. The simi- 
larities and differences between Keiter's 
syndrome and rheumatoid arthritis are de- 
scribed. A characteristic fluffy prolific 
periosteal reaction on the plantar surface 
of the calcaneus is believed to be specific 
for Reiter's syndrome. 


William V. Weldon, Capt., MC 
Radiology Service 

Walter Reed General Hospital, WRAMC 
Washington 12, D. C. 
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TUMORAL CALCINOSIS* 
REPORT OF THREE CASES AND REVIEW OF THE LITERATURE 


By DEWEY L. BARTON, CAPTAIN, MC, USA,t and ROBERT J. REEVES, M.D. 


DURHAM, NORTH CAROLINA 


THE abnormal deposition of calcium 
salts in the soft tissues 1s termed 
calcinosis. Two major types have been gen- 
erally accepted, namely, calcinosis uni- 
versalis and calcinosis circumscripta. The 
former occurs primarily in children and 
consists of small, hard, calcified nodules 
and plaques in the skin, subcutaneous tis- 
sue and superficial muscle: layers. The 
calcifications are widespread with major 
Involvement of the extremities. Muscle 
atrophy, contractures, and ankylosis may 
occur in later stages. The prognosis is gen- 
erally poor and scleroderma is present in 
approximately 40 per cent of the cases. 

The circumscribed type is usually seen 
in middle-aged women and has a benign, 
slowly progressive course. The calcium 
deposits consist of small nodules and 
streaks, located primarily about the flexor 
tendon sheaths in the hands and wrists; 
occasionally about the elbow and anterior 
aspect of the knee. Raynaud’s disease, 
scleroderma or sclerodactyly is associated 
in 30 to 40 per cent of the cases. 

A rare pattern of calcinosis, character- 
ized by large, nodular periarticular de- 
posits has been described under various 
titles.19:29.22,35,31 In 1943, Inclan?? introduced 
the term “tumoral calcinosis.” The symp- 
toms, clinical course and roentgenologic 
aspects do not conform to those described 


in the universal and circumscribed forms, . 


and recognition of it as a third major type 
of calcinosis seems justified. Only a few 
cases have been reported since the publica- 
tion of Inclan's paper and none have been 
noted in the American radiologic literature. 
It is the purpose of this paper to present 3 
cases and briefly review the literature. 


REVIEW OF THE LITERATURE _ 


Calcinosis has been observed in con- 
siderable variety, degree and distribution. 
Transitional forms and overlap occur, 
making classification of certain cases into 
particular types dificult or impossible. 
However, a majority of the reported cases 
can be satisfactorily classified as calcinosis 
universalis or circumscripta. In 1931, 
Steinitz published a comprehensive review 
which included 71 cases of calcinosis cir- 
cumscripta and 34 of calcinosis universalis. 
In another review, Rothstein and Welt,” 
in 1936, noted 39 cases in children up to 
fifteen years of age. Of this group, 32 were 
classified as calcinosis universalis and 7 as 
calcinosis circumscripta. By 1952, at least 
150 cases of the circumscribed form had 
been reported. 

Descriptions of the tumoral type are 
much less common. In 1935, Teutschla- 
ender** used the term lipocalcinogranulo- 
matosis to describe symmetric “calcium 
tumors" which he observed in a three year 
old child. He reviewed other cases in the 
literature which he felt represented the 
same entity and postulated the patho- 
genesis on the basis of pathologic findings, 
He believed that spontaneous fat- necrosis 
was the initial event, followed by calcium 
deposition and granuloma formation. In 
his experience lipocalcinogranulomatosis 
is always found in young people. He re- 
garded it as a rare variety of calcinosis 
universalis and suspected a hereditary 
factor. 

Sommer and Tress, in 1941, made 
reference to Teutschlaender and described 
calcium tumors and chronic renal disease 
in a forty-three year old female. In addi- 


* From the Department of Radiology, Duke University Medical Center, Durham, North Carolina. Presented at the Sixty-first An- 
nual Meeting of the American Roentgen Ray Society, Atlantic City, New Jersey, September 27-30, 1960. 
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tion, they mentioned the case of a seven- 
teen vear old boy with $ large calcium 
deposits, reported by Hoche. Bedetti! in 
1946, Oosthuizen ef aZ," in 1950, and 
Halper,'? in 1952, reported single cases and 
referred to Teutschlaender. 

Beginning with Inclan in 1943, a series of 
cases have been reported which were 
called "tumoral calcinosis.” Inclan de- 
scribed the findings in 3 Negroes, aged ten, 


E 





not related. Ghormlev, in a discussion 
following the paper, mentions a fourteen 
vear old boy and his 2 sisters with similar 
calcium deposits. In 1949, Thomson and 
Tanner? added 3 more cases, all Negro 
male siblings, aged twelve, fifteen and 





ported 2 African males. 

Study of the various cases leaves little 
doubt that Teutschlaender's lipocalcino- 
granulomatosis and Inclan's tumoral cal- 
cinosis are the same entity. 

ROENTGENOLOGIC FINDINGS 

The calcium deposits are characteristi- 
cally periarticular and measure from 1 to 
20, or more, cm. in diameter. They are 
dense, irregular and have a round or oval 
contour. Radiolucent fibrous septa sepa- 
rate clumps of calcium, giving a multi- 
nodular appearance. There are no bony 
abnormalities. The sites of preference are 
the lateral and superior aspects of the 
shoulder; the posterior aspect of the elbow 
and laterally about the hips or buttocks. 
Other less common sites include the lateral 
aspect of the feet, and the retroscapular, 
acromioclavicular, sacral and ischial re- 


gions. An occasional deposit has been 
noted in the neck, and even more rarely, in 


the hand and in the region of the distal 
femur. The deposits occupy the subcu- 
taneous and muscle lavers. Unless compli- 
cated by chronic renal disease or possibly 
some other abnormality, no other caleifica- 
tion is present, There may be bilateral, 
symmetric involvement. 


CLINICAL FINDINGS 


Appearance of the tumors is usually 
noted in the first or second decade. They 
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are often asymptomatic and slowly in- 
increase in size over a period of months or 
vears, Deposits about the hips may not be 
apparent until they are 8 to To cm. in 
diameter. They are fixed to the underlying 
tissue, and feel firm and rubbery. There is 
usually no tenderness, but discomfort was 
noted in some instances on attempt to 
move the masses. Occasionally, there is 
associated pain (Case 11), which may be 
related to a rapid increase in size of the 
tumor. The overlying skin is stretched but 
otherwise appears normal except for sites 
of previous surgical drainage, or for the 
presence of a fistulous tract when the area 
patients mention trauma to the area prior 
to the appearance of the tumor, but this 
historv has not been common or consistent. 
No limitation of movement is present in 
the corresponding joint except when verv 
large masses interfere with muscle con- 
traction. The patients have been in. good 
health with few exceptions. One patient 
reported by Thomson and Tanner? even- 
tually expired in a cachectic state and 
secondary amyloidosis was found on 
autopsy. Riemenschneider and Ecker™® re- 
ported a single 4X6 cm. deposit in the lett 
lumbosacral region of a fifty-nine year old 
woman. Associated symptoms of sciatica 
were relieved by surgical removal of the 
tumor. 





tumoral calcinosis, in contrast to this com- 





Ire. t. Case r. Cut surface of the mass removed from 


the hip. Note the numerous cyst-like cavities 
filled with pasty, white material. Analysis showed 
this to be mainly calcium phosphate. 
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mon finding in calcinosis universalis and 
circumscripta. The prognosis is good. A 
number of the patients who have been fol- 
lowed for vears did not develop anv signifi- 
cant complications. 

The presence of tumors in more than 
one member of a family is a remarkable 
feature in the small number of reported 
cases. This is verv rare in calcinosis uni- 
versalis and circumscripta. Laboratory 
findings are characteristically within nor- 
mal limits, excluding the patients with 
chronic renal disease. 


PATHOLOGIC OBSERVATIONS 


The tumors are firm, rubbery and multi- 
lobular with a fibrous tissue covering. 
When removed, they were found to be 
firmly fixed by fibrous adhesions to the 
surrounding muscles, fascia and tendons. 
The nearby bursae are usually not involved. 
Sectioning of the tumors reveals a multi- 
locular structure with fibrous connective 
tissue bands separating pasty, calcareous 
deposits (Fig. 1). The fibrous walls are 
lined with multinucleated giant cells, 
macrophages containing lipoid substance 
and inflammatory cells (Fig. 2, Z and B). 
Cultures and stains are negative for any 
organisms. Analysis of the calcareous 
material reveals mainly calcium phosphate 
and has been of no particular help in dis- 
tinguishing these deposits from those oc- 
curring in other forms of calcinosis. 

DIFFERENTIAL DIAGNOSIS 

The clinical and roentgenologic findings 
in calcinosis universalis and circumscripta 
have already been briefly described. The 
distinction between these entities and 
tumoral calcinosis should be possible by 
both roentgen and clinical features. Oc- 
casionally, a case demonstrates more than 
one pattern of calcinosis. Moore and 
Clarke? reported the case of a forty-six 
vear old female with scleroderma. Roent- 
genologicallv, there were features of all 
three tv pes of calcinosis. 

Although metastatic calcification may 
occur in many diseases, massive periarticu- 
lar calcification is uncommon. The only 
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Fic. 2, 


areas of calcification surrounded by dense fibrous 
tissue (low power magnification 71.55). (B) Many 


124 X ). 


entities noted in the literature with calcium 
deposits similar to those in tumoral ca 
cinosis are in hypervitaminosis D and mil 
drinker’s syndrome. A pertinent histor 
should be obtainable in both of these dis- 
eases, as well as the presence of an elevated 
serum calcium and phosphorus. In addi- 
tion, other sites of metastatic calcification 
are usually a prominent feature. The cases 
of milk drinker’s syndrome reported by 
Poppel and Zeitel? showed widespread 
vascular calcification and deposits in the 
falx cerebri, kidneys and lungs. In hyper- 
vitaminosis D there is usually an associ- 
ated general decrease in bone density. 

Four cases of calcinosis described in pa- 
tients with chronic renal disease, including 


m 
i. 
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Vic. 3. Case t. (2) The left hip, (B) left foot, (C) right foot, and (D) right elbow. 


e 
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Cand D are common sites of involvement. 


Case n1, presented here, showed "tumors" 
which are indistinguishable roentgeno- 
logically and pathologically from the cases 
reported as tumoral calcinosis and lipo- 
calcinogranulomatosis.°" One significant 
difference was in the late onset of the de- 
posits in these patients in contrast to the 
onset in the first or second decade in the 
others. 


REPORT OF CASES 


Case 1 A twenty-eight year old Negro male 
was first seen at Duke Hospital in 1945, at the 
age of thirteen years. A small calcium mass 
was removed opposite the first metatarso- 
phalangeal joint on the right foot. He was next 
seen in January, 1960, at which time he had 
tumoral collections of calcium posteriorly on 
the right elbow, about the left hip, right lateral 


aspect of the foot and a 2 em. nodule over the 
right acromioclavicular joint (Fig. 3, 7-2). 
Physical examination. revealed no other 
normalities except for the presence of angioid 
streaks in both retinae. He stated that the 
masses had developed slowly over a number of 
vears, His general health was good and he 
worked regularly as a farmer. There was no 
limitation of joint movement and no bony ab- 
normalities. He did have recurrent symptoms of 
secondary infection in the deposit about the hip 
and this had been drained on two occasions. 
All of the masses were removed surgically. 
Pathologically, the findings were the same as 
those described in previous reports of tumoral 
calcinosis and lipocalcinogranulomatosis (Fig. 


4, 1 and B). 


A 


Laboratory studies showed a normal urinaly- 
sis and hemogram, Three serum calcium and 
phosphorus determinations were 10.4, 9.5, 10.6 
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and 6.3, 5.8 and 7 mg. per cent, respectively. 
Alkaline phosphatase was 1.6 Bodansky units. 


Case m. A thirty-two vear old Negro male, 
brother of Case t, was examined when it was 
learned that he ha similar subcutaneous 
masses removed from the right hip, both 
elbows and the right foot at the age of twelve 
years. He had been asymptomatic since that 
time and was not aware of anv recurrence. A 
roentgen survey did not reveal any deposits at 
the sites of previous surgery but a 5X9 cm. 
on of calcium was present about the left 
hip (Fig. 5). 

Physical examination revealed angiotd streaks 
in the retina, similar to those of his brother, 
but no other abnormalities. The tumor about 
the left hip was sufficiently. deep to be over- 





Fic. : Case i. Roentgenogram demonstrates the 
asymptom: tic calcium deposit. A histor 


lar deposits about the right hip, both elbows und 
right foot, removed twenty vears previouslv, was 


presented. 


looked. The serum phosphorus was slightiv 
elevated, 5.5 mg. per cent. The serum ca 
was 8.5 mg. per cent and | other laboratory stu. 
les were negative. 

The father, mother, a sister ; 
brother were m and no a 
were found, 


denm 


Case au. A thirtv-two vear old thin. white 
female was admitted to Duke Hospital in i - 
tember, 1957, with a one year history of en. 
larging subcutaneous masses about both ejns 
ders, elbows, hips and feet (lig. 6, AFi 
Roentgenograms revealed these ro be dense, 
multilobular deposits of calcium without anv 
bony abnormalities. 

She ED of general malaise, anorexia 
and a 30 pound weight loss. Periodicallv, she 
experienced pain in the region of the masses 
during the six months prior to ac 
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overlying skin was stretched, but oe 
appeared normal. Physical examination re. 
vealed metastatic calcification in the con- 
junctiva, cornea, and tympanic membranes 
bilaterally. In. addition, there was hilatera 
renal calcification and faint vascular calcifica. 
tion in the pelvis. 





Fic. 4. GT) Case 1. Section of mass shows dense f- 
brous bands separating the 'aleium deposits. (low 


power magnification 71.6). (B) Same cell types 
as noted in Case iir. No bacteria, fungi or other or- kxcretory urograms showed poor function 


ganisms were seen (high power magnification and phenolsulfonphth alein excretion was 20 per 
24 X ). cent in two hours. Serum calcium ranged | 
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», Case iii, Calcium deposits about both hips (44), 
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feet (Band C), and shoulders (D and Æ). The mas- 


sive deposits about the hips extend into the upper thighs. Note in F, taken two years after E, the increase 


in deposition about the left shoulder. 


tween 1o and 12.6 mg. per cent; serum phos. 


Non- 





protein nitrogen was 61 mg. pm cent. 

Treatment with cortisone and a low calcium 
and phosphorus diet was instituted but the 
calcium deposits remained unaltered. On a 
second admission in March, 1929, a parathy- 
roid exploration was performed. The glands 
appeared normal at surgery but three were 
removed, Sections of one gland showed a zone 
of fibrosis with numerous small tubercles and 
several multinucleated giant cells. This raised 
the question of sarcoidosis, but no additional 
supportive evidence obtained. A liver 
biopsy was negative. The serum calcium and 
phosphorus levels did not change postoper- 
atively. 

A portion of the large mass about the left 
hip was removed in November, tosg. The 
pathologic findings were the same as those in 
Case I, (Fi ip 2,7 and B 


Nee? 


Wills 


DISCUSSION 


The first 2 cases presented here show 
the clinical features described in previous 
reports, namely, an onset in the first or 
second decade, tamilial tendency and 


benign clinical course. The large mass in 
the left hip of the vounger brother (Case 
I) became secondarily infected on a few 
occasions but otherwise the deposits caused 
no particular discomfort and did not inter- 
fere with activity. In a few of the other 
cases reported, this was also a complication. 
Soe I ano H p da slightly elevated S serum 


This m not p d m PA i 
The presence of angioid streaks in the 
retina in both Case r and 11 aroused addi- 
tional interest. Angioid streaks are most 
commonly associated with pseudo- 
xanthoma elasticum:> however, thev have 
also been reported in people with Paget's 
disease, and Tecently in 2 cases of sickle 
cell anemia." The remainder of cases pre- 
senting MINE streaks is à small miscel- 
laneous group, including some in which 
these were reported as incidental findings. 
Neither Case 1 nor Case it had observable 
skin changes and biopsies were negative. 
It is unlikely that pseudoxanthoma elas- 
ticun?. has any ag. to tumoral 
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calcinosis. Although vascular calcification 
is common in pseudoxanthoma elasticum, 
only one case of the hundreds reported 
showed soft tissue calctum deposits. This 
was in a sixty-nine year old white male 
who had a diffuse deposit of calcium plaques 
in the soft tissues of the right leg. 

The roentgenologic and pathologic find- 
ings of the calcium tumors were the same 
in all 3 cases, but the late occurrence of the 
tumors and the presence of renal insuffi- 
ciency with metastatic calcification in Case 
II are distinctive features. Three other 
cases have been found in the literature in 
which tumoral deposits of calcium ap- 
peared in people with chronic renal dis- 
ease, 35 Tn these cases the appearance of 
the tumors was in the fifth decade or later 
and only after development of renal insuff- 
ciency. Although metastatic calcification 
is common in renal insufficiency of long 
standing, large periarticular masses of 
calcium are definitely rare. The relation- 
ship between these cases and the younger 
group who are in good health is not clear. 

The pathogenesis of the calctum tumors 
has not been established. The presence of 
foamy plasma cells and lipoid substances in 
the macrophages has attracted most at- 
tention, suggesting some origin from fatty 
tissue. Teutschlaender?* proposed that the 
process begins with spontaneous necrosis 
of fat and this is followed by granuloma 
formation and calcification. A relationship 
to the bursae has been considered but in 
most cases they were not involved. Also, 
some masses have occurred where there 
are no bursae. 

The only satisfactory therapy has been 
surgical removal of the masses. The earlier 
in development that they are removed, the 
easier and more complete the removal. 
Although new masses may appear, there is 
usually no recurrence at the sites of re- 
moval and the prognosis appears to be 
very good. 


SUMMARY 


Three cases of calcinosis characterized 
by large, nodular, periarticular deposits 
are presented. The first 2 cases are Negro 
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siblings who show the typical clinical fea- 
tures, namely, onset in the first or second 
decade, familial tendency, and a benign 
clinical course. The third case is an example 
of calcium tumors in association with 
chronic renal disease. 

This form of calcinosis was described by 
Teutschlaender* in 1935 as lipocalcino- 
granulomatosis and in 1943 by Inclan? as 
tumoral calcinosis. Because of the use of 
various terms, the actual incidence is diffi- 
cult to determine but it appears to be more 
rare than calcinosis universalis or circum- 
scripta. The symptoms, course and roent- 
gen aspects do not conform to those de- 
scribed in the universal and circumscribed 
forms and recognition of it as a third major 
type seems justified. 

Dense, nodular masses are seen on roent- 
genograms, primarily about the hips, 
shoulders and elbows. Smaller areas may 
occur adjacent to the spine and about the 
wrists, feet, lower ribs, and sacrum. 

The tumors have a multilocular struc- 
ture with fibrous connective tissue bands 
separating pasty, calcareous deposits. 
Microscopically, macrophages, multinu- 
cleated giant cells and chronic inflamma- 
tory cells lining the fibrous bands are noted. 

Laboratory studies are usually within 
normal limits and the etiology is obscure. 
The only effective therapy has been surgi- 
cal removal of the masses. The prognosis is 
good. A number of patients who have been 
followed for years have not developed any 
significant complications or limitation of 
activity. The literature is briefly reviewed. 


Robert J. Reeves, M.D. 
Department of Radiology 

Duke University Medical Center 
Durham, North Carolina 
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ARTHROGRAPHY OF THE KNEE* 
A CRITICAL STUDY OF ERRORS AND THEIR SOURCES 


By I. KESSLER, M.D., Z. SILBERMAN, M.D., and F. NISSIM, M.D. 


TEL-AVIV, ISRAEL 


M^ papers dealing with arthrog- 
raphy of the knee have already been 
published. Lindblom? in 1948 described his 
extensive experience in arthrographic pro- 
cedures and stated the basis for the inter- 
pretation of findings as well as his per- 
centage of errors. Various reports have 
appeared since then. We do not intend to 
present here another discussion on the 
principles of arthrographic interpretation; 
our purpose is merely to analyze this 
method as a means of diagnosing semilunar 
cartilage injuries. 

The following considerations led to the 
preparation of this paper: (1) On reviewing 
the literature, we were impressed by the 
great differences in arthrographic inter- 
pretation by different authors." Whereas 
the incidence of errors reported by some is 
as low as § per cent (Lindblom?), it ranges 
up to 87.5 per cent in other reports (Og- 
gioni’). Obviously, as long as the rate of 
error does not exceed 5 per cent, this pro- 
cedure can be considered as an essential 
aid in the diagnosis of knee lesions. How- 
ever, errors exceeding this percentage, 
particularly if they reach as high as 87.5 
per cent, will definitely lower its value to a 
point which does not justify its use. (2) 
After the great initial enthusiasm for this 
procedure, there is now a tendency in many 
clinics to refrain from performing arthrog- 
raphy and, consequently, treatment of 
knee lesions, including surgical procedures, 
is performed without its use. 

We believe that the situation now re- 
quires a thorough re-evaluation of the sub- 
ject in order to objectively approve or re- 
ject the use of arthrography of the knee. 


MATERIAL AND METHOD 


Since 1957 we have performed 350 
arthrographies of the knee using a con- 


trast solution. After a thorough study of 
the different arthrographic techniques, the 
positive contrast medium method was ac- 
cepted in our clinic because the shadow ob- 
tained by using air or oxygen was dim in 
comparison with the sharpness produced 
by opaque contrast solutions. In addition 
to this advantage, except for slight swelling 
in a few cases during the first twenty-four 
hours, no secondary ill-effects are men- 
tioned in the literature with the use of 
opaque solutions, whereas air and oxygen 
are known to cause embolism and synovial 
reactions. Another complication was re- 
ported in 1950 by Murray and Forrai,? who 
observed the appearance of eosinophilia in 
the synovia and synovial fluid after 
pneumoarthrography. In spite of these dis- 
advantages, gas is still used as a contrast 
medium in different clinics (Bonnin and 
Boldero, and Keats e al’). Without 
dwelling upon further details, and by no 
means intending to discount the value of a 
negative contrast medium, we are con. 
sidering in this report arthrography with 
opaque chemical solutions only. In all our 
cases a 35 per cent solution of diodone 
B.P. was injected. The volume of the solu- 
tion introduced varied between 8 and 12 
cc., depending on the size of the knee. 

The investigations are divided into two 
groups. The first group comprises 150 
arthrographies performed using the usual 
technique; in the second group of 200 
studies, some new modifications in tech- 
nique were introduced. The arthrographies 
were performed on patients with various 
complaints in their knees, usually after 
trauma. In 46 per cent (160 instances) 
lesions of the semilunar cartilage were more 
or less evident from the clinical signs. In 
all the remaining cases the clinical diag- 
nosis was not clear. The age of the patients 
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RELATIONSHIP BETWEEN AR THROORAPHIC 
FINDINGS AND ERRORS 
Total 


Series 1. Series I 


Arthrographic 

Examinations 140 100 "SOS 
Arthrographically 

Diagnosed Lesions ac TE 120 
Operations 24 pt gh 
Errors £ [ 6 
ranged from fourteen to sixty years. 





Twelve were females. Ninety-six patients 
were operated, and the ar thrographic find- 
ings were confirmed in go instances. The 6 
cases with false findings included 4 in our 
first group: in 3 with negative arthro- 
grams, a tear of the semilunar cartilage 
was found, and in 2 the positive arthro- 
graphic findings were disproved. In the 
case with false negative findings in our 
second group, a tear of the Med semi- 
lunar cartilage was found (Table 1). 

We have elaborated on these statistics 
because thev clearly Justify the procedures 
upon which our report is based. 


TECHNIQUE 


The ordinary technique of injecting a 
contrast medium into the knee uses the 
lateral approach above the patellar retinac- 
ulum. By using this route the material 
may penetrate either the upper portion of 
the joint space or the lower portion of the 
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suprapatellar bursa, which communicate 
freely with each other and which therefore 
makes this site more suitable for aspiration 
than injection. Sometimes, after injection 
of the material, even when there is no 
feeling of resistance, the contrast medium 
does not appear in the joint on the roent- 
genograms but shows as an irregular patch 
at the site of the injection. This phenom- 
enon is explained by the fact that the solu- 
tion may be introduced into the fat body 
which is located between the bursa and the 
femur. The result is complete failure of the 
arthrographic examination in addition to a 
severe, painful reaction in the knee due to 
aseptic inflammation of the fat body, which 
may last for a few days. 

In our second series we preferred to use, 
as an injection site, the medial aspect of 
the joint, about 3 cm. medial to the patellar 
ligament when tlie knee is flexed. At this 
point the joint space is quite near the 
skin. The needle penetrates it immediately 
after puncturing the superficial layers, and 
the solution is introduced easily and ac- 
curately (Fig. 1, Æ and B). Flexing the 
knee subjects the joint to tension, which 
causes some ui aia iod to leak out 


ing pot amounts of oe “This Is 
considered to be an indication that the 
needle is within the joint space. There is 
only one warning concerning the use of 


this site: the puncture should be performed 
at least 3 cm. medial to the patellar liga- 





rer GA Site of the contrast medium injection at the medial aspect of the joint (when the knee is flexed) 


ME Es 


; em. medial to the patellar ligament and 


(B) arthrogram showing position of the needle. 





lag. 2. 7) When the puncture is performed near the 
patellar ligament, the needle penetrates the 
synovial fold and (B) the solution is injected into 
the fold, outside the joint space. 


ment, otherwise the needle mav penetrate 
the synovial fold, and the solution will con- 
sequently be injected outside the joint 
space (Fig. 2, 7 and B). 

If the needle is not held steady during 
the injection, a very small amount of the 
contrast material may be injected outside 
of the joint space (para-articular). In this 
case the artifact may give the impression 
of a false lesion of the semilunar cartilage, 
or it may hide an actual one. Obviously, 
this is one of the reasons for faulty inter- 
pretations (Fig. 3, 4 and Bk 


hic. 4. C7) Arthrogram made immediately after 
injection of the contrast medium shows a tear in 
the posterior horn of the medial semilunar carti- 
tage. (8) Ten minutes later the lesion is not clearly 
seen. 
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kic. 3. 62) When only a small amount of contras 
material is introduced para-articularlv, ( i 


external rotation the artifact (arrow) mav give the 


impression. of a lesion of the external semi 
cartilage. 





90? 
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B C 


Fic. s. (4, B and C) Drawings showing the value of increased rotation to reveal lesions in the vicinity of the 


shown by the usual rotation of 45° (5). 





Fic. 6. D.S.gsB. (4) A lesion (arrow) in the anterior 
horn of the external semilunar cartilage is demon- 
strable by 7o? rotation. (B) It cannot be seen in 
the usual 45? rotation. 


Difficulty in interpretating the arthro- 
grams may be due to the length of time 
required to perform the whole procedure. 
In some instances the contrast medium 
disappears in about half an hour. In others, 
onlv dispersed traces of shadow can be 
seen. For this reason the procedure should 
take a minimum of time. Any delay will 
distort the contrast outlines, rendering 1n- 
terpretation difficult (Fig. 4, 7 and B.) 

Some of the recesses and bursae may 
cause unusual contrast lines when the knee 
is examined in different positions. These 
findings have already been described in 
many reports and, by studying the inter- 
pretation of normal arthrograms, false 
findings can be avoided. 

As is well known, everv rotation of the 
knee reveals only a certain part of the 
semilunar cartilage. For instance, out- 
ward rotation of the knee shows the an- 
terior horn of the lateral semilunar cartilage 
and the posterior horn of the medial. By 
increasing the rotation, other areas of the 
cartilage can be seen. In our opinion, the 
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usual rotation of 45^ 1s not sufficient to 
reveal all the possible lesions in the horns. 
When the lesion is small and is situated in 
the vicinity of the horn insertion, it can 
be seen only by increased rotation (Fig. <, 
deb and Ch NS a standard featire of our 
procedure, we use a rotation of about 70^; 
only by this means was it possible to de- 
tect an additional number of lesions near 





Fic, 7. K.S.73B. Internal rotation of the knee re- 
veals the anterior horn of the medial semilunar 
cartilage. (,7) Usual rotation (45°) shows a normal 
anterior horn, (B) With increased rotation (60°) a 
lesion is suspected. (C) With 7o? rotation clear 
penetration of the contrast medium into the tear 
is revealed (arrow). 
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projection. of 


| (ramal 
reveals a lesion of the posterior horn of the medial 
semilunar cartilage. (8) This cannot be seen in the 
usual protection, 


Fic. 8S. A.N.6cB.. (A4) 


the insertion of the horns (Fig. 6, .7 and 
Bean sw pane G 

It is a well-known face that there are 
partial lesions which involve the upper or 
the lower surface of the cartilage without 
penetrating the whole thickness. In such 
cases the contrast outlines do not appear 
smooth but are irregularly thickened at the 
site of the lesion. Frequently, these thick- 


jections are used, because parts of the out- 
line are covered by the articular surfaces of 
the bones. In order to eliminate this fac- 
tor, a 10°-16° cranial projection has been 
added, which enlarges the joint space and 
separates the contrast outlines from the 
joint surfaces of the bones (Fig. 8, Jand A). 
It should be remembered that the angle of 
projection should be carefully selected, 
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SUMMARY OF FINDINGS BY USUAL AND 
MODIFIED TECHNIQUES 


Lesions t. of Per Cent 
ases 

Diagnosed by Usual Technique 66 70.9 
Diagnosed by Maximal (70°) 
hs Rotation 17 18.2 
Diagnosed by Craniad Projec- 

tion IO 10.7 

Total 93 


otherwise the bones will be superimposed 
in the opposite direction and the joint 
space will subsequently be narrowed in- 
stead of widened. Lately, laminagraphy 
has been used to reveal similar lesions 
(Klami and Kurkipää‘). This method is 
rather complicated for routine use, and it 
is too early yet to evaluate its ultimate re- 
sults. 


RESULTS 


As has already been mentioned, the 
modifications Just described were applied 
in our second series of 200 cases. The results 
were as follows: of 93 arthrographically 
visualized lesions, 66 (70.9 per cent) were 
diagnosed by using the usual, standard 
technique, 17 (18.2 per cent) were diagnosed 
only by increasing the rotation, and Io 
(10.7 per cent) by adding the craniad pro- 
jection; in other words, 27 of 93 lesions 
were not diagnosed by using the accepted 
technique. This explains 29 per cent of 
possible errors (Table 11). If we add to this 
the possibility of errors by extra-articular 
infiltration of the solution, quick absorp- 
tion, and further unexplained causes, the 
percentage may reach the figures reported 
by different authors, as mentioned in the 
beginning of this paper. 


CONCLUSIONS AND SUMMARY 


We have not elaborated on the different 
features of the semilunar cartilages in re- 
spect to their anatomic variations as they 
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appear in arthrograms of the knee. This 
too can be a further cause of faulty inter- 
pretation, which can be eliminated by 
knowing how to correctly evaluate normal 
arthrograms. This particular phase of the 
subject has been discussed by different 
authors.^*9 The purpose of the present 
report is to analyze knee Joint arthrog- 
raphy by describing the different sources 
of error caused by faulty performance of 
the procedure and by the lack of sufficient, 
different projections and positions. 

The following points should be observed 
in order to obtain the best results for 
evaluation of arthrograms of the knee: 

I. Áccurate intra-articular injection of 
the contrast medium is the main factor for 
successful examination and correct inter- 
pretation. A drop of the solution injected 
extra-articularly, sometimes even when the 
needle is being extracted, can be a cause of 
error. . 

2. Lesions near the insertion of the 
semilunar cartilage cannot be revealed in 
the conventional positions. In order to 
visualize the site of the insertion of the 
horns, a further rotation of the knee to 
about 70° should be done. 

3. Widening the visualized area of the 
joint space by using a further cranial 
projection of 10°-15° is of value in reveal- 
ing incomplete and superficial lesions of 
the cartilage. We do not use traction of the 
leg when performing arthrography, be- 
cause this does not always result in widen- 
ing of the space and merely complicates 
the procedure. 

4. Although we mentioned the relation- 
ship between the time used in performing 
the examination and accurate results, we 
did not elaborate on this particular point, 
which is a subject for investigation by it- 
self. Our impression is that there are in- 
dividual variations in the absorption of Hip 
contrast medium. 


I. Kessler, M.D. 
9 Aharonovitz Str. 
Tel-Aviv, Israel 
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INSTRUCTION COURSES OF THE SIXTY-SECOND 
ANNUAL MEETING OF THE AMERICAN 
ROENTGEN RAY SOCIETY 


RESIDENT-ELECT Traian Leucutia 

has requested that we continue present- 
ing the Instruction Courses in connection 
with the Annual Meeting of the American 
Roentgen Ray Society to be held in Miami 
Beach in 1961. These courses originated in 
1939 during Dr. Edward Jenkinson's term 
as President and each succeeding president 
has recognized the great teaching value of 
this type of program and has requested its 
continuance. 

It was felt by Dr. B. R. Kirklin, the first 
director, and by Dr. Harry Weber, his 
successor, that these courses should be con- 
ducted insofar as possible in a relatively in- 
formal manner, preferably in small groups. 
In order to accomplish this, it is necessary 
to have a large number of courses available. 
This plan seems like a good one and conse- 
quently the program this year will follow 
the same general plan of the past twenty- 
one years. 

The schedule of the entire program, in- 
cluding brief abstracts of each course, the 
faculty list, and registration blanks appear 
in this issue of the JournaL. For your con- 
venience the schedule of courses is printed 
in your program booklet also. It is possible 
and highly desirable to register in advance 
for these courses. You are advised to study 
the schedule of courses, select your first, 
second and third choice for each day and 
promptly mail your request to the Director. 
Since most of the rooms are rather small, 
many of the courses may be completely 
filled by the time of the meeting. It will be 
possible, however, to register at the meeting 
for any course not already filled. The regis- 
tration area for these courses will be located 


in the same section of the hotel as the gen- 
eral registration for the entire meeting. This 
booth will be staffed Monday afternoon, 
September 25, and from 8:30 A.M. to 4:30 
P.M. Tuesday through Friday, September 
29. 

The usual division of courses between 
diagnosis and therapy will obtain. Approxi- 
mately two-thirds of the periods will deal 
with diagnostic subjects and one-third will 
be devoted to radiation therapy, isotopes 
and physics. There will be many entirely 
new courses added, including several with 
particular emphasis on special procedures, 
such as the one having to do with the 
management of cardiovascular emergencies. 
This is designed to alert the radiologists 
concerning the newest problems, which 
might arise and must be met in the Depart- 
ment of Radiology. Another extremely im- 
portant course, given by the Chairmen of 
three leading Committees and the Chair- 
man of the Board of Chancellors of the 
American College of Radiology, and moder- 
ated by Dr. Earl Barth, its immediate Past 
President, will deal with medical ethics and 
economics, radiologic organizations, and 
various other facts and figures which should 
be of great interest especially to the younger 
radiologists. A total of sixty-eight courses 
will be available, and there is a wide varia- 
tion of subject matter which should prove 
stimulating and profitable for everyone. 

Most of the courses will be held in rooms 
on the fourth floor of the Deauville Hotel 
and three rooms will be available on the 
mezzanine. All of the rooms are comfort- 
ably air conditioned. The courses will start 
at 3:00 P.M. on Tuesday, Wednesday and 
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Thursday and at 1:30 P.M. on Friday. 
Course 305, given by the officers of the 
American College of Radiology, will start 
at 1:30 P.M. on Thursday and will be held 
in Napoleon Room No. 3. No tickets will be 
required for this course. 

We feel assured that the educational 


value of these courses will continue on a 
very high level and are very grateful to 
the many instructors who give so willingly 
of their time and talent. 


Hanorp O. Pererson, M.D. 
Director, Section on Instruction 
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THE FORTY-THIRD ANNUAL MEETING OF 
THE AMERICAN RADIUM SOCIETY 


T American Radium Society held its 
Forty-third Annual Meeting at the 
foothills of the Rocky Mountains in Colo- 
rado Springs on May 11, 12 and 13, 1961 
at the Broadmoor Hotel. The attendance of 
members and guests eclipsed the previous 
meeting with a total registration of 502, 
representing 152 members, 216 non-mem- 
ber guests and 134 ladies. On Wednesday 
evening, preceding the official commence- 
ment of the meeting, the early arrivals were 
invited to participate 1n a Western Chuck- 
wagon supper at the famous Flying W 
Ranch about twenty miles north of Colo- 
rado Springs. Three bus-loads of members 
attended this unique outing in the nearby 
mountainous ranch country for a delicious 
barbecued supper and western style musical 
entertainment with songs from "Wagon 
Wheels" to "Mountain Dew" by the 
Wranglers. 

The meeting started officially on May 11 
in the new parabolically constructed spa- 
cious International Center Auditorium. Dr. 
Juan A. del Regato, Chairman of the Ar- 
rangements Committee, welcomed the So- 
ciety toits first meeting in Colorado Springs. 
Dr. Jesshill Love delivered the Presidential 
Address using for his theme the establish- 
ment of a centralized radiation center for 
the treatment of cancer in the smaller com- 
munities. He described the organization 
and facilities of the Memorial Cancer Foun- 
dation in Santa Barbara, California, which 
serves a radius of approximately twenty 
miles. Emphasis was placed on the impor- 
tance of engaging a full time radiotherapist 
for management of the patients and direct- 
ing the administration while at the same 
time retaining the principles of free enter- 
prise under a contract with the Board of 
Trustees of the Foundation and approved 
by a medical board. All modern facilities 
are present in this center including super- 
voltage therapy and an isotope laboratory 
equipped to perform all useful procedures. 


Dr. Love hoped that this endowed Founda- 
tion in his community would be helpful in 
serving as a model which might prove in- 
structive and encouraging to other smaller 
communities. 

The first scientific session under the 
Chairmanship of Dr. Robert L. Brown con- 
sisted of presentations on the concept 
of a cure by Dr. Fred C. D. Collier of 
Birmingham and a comparative study of 
supervoltage radiotherapy techniques in 
some pelvic malignant tumors by Dr. Jose 
Noriega of the National Cancer Institute 
of Mexico. A symposium moderated by Dr. 
Philip Rubin on a critical analysis of the 
current therapy of carcinoma of the ovary 
was presented by 6 essayists in an attempt 
to answer the following questions: (1) What 
is the natural history of ovarian neoplasms? 
(2) Is surgery alone adequate? (3) Has post- 
operative irradiation proven itself? (4) Is 
preservation of the uterus worthwhile? (5) 
Of what value are prophylactic isotopes? 
(6) What 1s the promise of chemotherapy? 
The latter part of the morning session was 
devoted to papers on observations of radio- 
resistant neoplasms and the influence of the 
time factor on the dose response curve. 

A luncheon meeting of members, guests 
and ladies was held in the International 
Center Dining Room during which Dr. E. 
Dale Trout of the General Electric Com- 
pany delivered an interesting historical talk 
on the life and work of T. Christen who was 
the first scientist to use the half-value layer 
as a means of specifying radiation beam 
quality. 

The afternoon session began with the 
presentation of experimental work prepared 
by Dr. Lacassagne of the Institut du Ra- 
dium of Paris. Because of Dr. Lacassagne's 
absence, the communication was read by 
Dr. Juan A. del Regato, the subject being 
on the effects of the combined actions of 
x-rays and of a chemical carcinogen on the 


rat's liver. Dr. Gilbert H. Fletcher, Chair- 
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man for the afternoon session, called on Dr. 
Joseph L. Morton to act as moderator for 
a panel discussion on radiosensitivity and 
radiocurability as judged by microscopic 
techniques. Dr. Arthur T. Hertig spoke on 
the correlation of radiosensitivity and histo- 
pathology of cervical cancer. Dr. Ruth M. 
Graham presented the cytologic prognosis 
of cancer of the cervix and Dr. Saul B. Gus- 
berg related his experience on radiosensi- 
tivity testing of cervix cancer in terms of 
tumor response. The afternoon session con- 
tinued with papers on the incidence and 
treatment of radiation necrosis of the oral 
cavity and on distant metastases from oral 
and pharyngeal cancer. 

The usual highlight of the Annual Meet- 
ing is the Janeway Lecture. Dr. Edith H. 
Quimby of New York reviewed the life of 
Dr. Henry Harrington Janeway and intro- 
duced Dr. Norman McCormick of Windsor, 
Ontario, who in turn introduced his fellow 
Canadian, The Janeway Lecturer, Dr. Clif- 
ford L. Ash of Toronto, whose subject was 
“Oral Cancer—A Twenty-five Year Study." 
He paid tribute to his former teacher, Dr. 
Gordon E. Richards and to his surgical 
colleague Dr. Harold Wookey. Stress was 
placed on the cooperation between the varl- 
ous specialties in the successful manage- 
ment of oral cancer. He described in some 
detail the facilities afforded by The Ontario 
Cancer Institute in association with the 
Princess Margaret Hospital and Divisions 
of Biological and Physics Research. During 
the years 1929 through 1958, 1,837 cases 
or oral cancer were registered. Statistics for 
five year results were obtained on 1,624 
patients from 1929 through 1955 represent- 
ing a 96 per cent follow-up. The crude five 
year survival rates by site and stage were 
given in detail for cancer of the tongue, 
buccal mucosa, gingiva, floor of the mouth 
and palate. The over-all five year results 
for all sites and stages was 31.5 per cent. 
The treatment policy is primarily radio- 
therapy, cervical metastases being managed 
by radical neck dissection. 

Later in the evening of the first day, a 
reception was sponsored by the Radium 
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Chemical Company of New York on the 
attractive Terrace Pool of the Broadmoor 
Hotel. An enjoyable social hour was spent 
by the members and guests of the Society. 

The second day’s scientific session under 
the Chairmanship of Dr. Charles G.Stetson 
was filled with a variety of presentations. 
Drs. Chau, Fletcher, Rutledge and Dodd of 
Houston discussed complications in the high 
dose total pelvic irradiation of female can- 
cer and Drs. Stander and Rhamey of 
Indianapolis presented findings on the in- 
travenous pyelograms in patients with car- 
cinoma of the cervix. Dr. Theodore R. 
Miller of New York City reported on 36 
patients who were treated by hemipelvec- 
tomy for far advanced cancer. One of the 
interesting topics of present day research 
was given by Dr. Robert Rugh of Columbia 
University on low-level x-irradiation in the 
very early mammalian embryo. He used 
exposures of 5 to 15 r on 0.5 day to 1.5 day 
rat embryos and showed striking central 
nervous system anomalies. Dr. Edith H. 
Quimby in collaboration with Dr. John M. 
Hanford of Columbia University reported 
on cancer arising many years after radia- 
tion therapy of benign lesions in the cervical 
region. Out of 247 traced patients from a 
group of 650, there had developed 8 car- 
cinomas of the thyroid, 3 of the pharynx 
and larynx and 1 of the parotid gland. 

The latter part of the morning session in- 
cluded reports on the ten year evaluation of 
the treatment of bone metastasis from car- 
cinoma of the breast and prostate using 
radioactive phosphorus and testosterone by 
Drs. J. G. S. Maxfield and J. R. Maxfield, 
Jr., characteristics of a cesium head-and- 
neck unit by Dr. M. Lederman of the Royal 
Marsden Hospital, the measurement of 
“build-up” on a curved surface exposed to 
beams of cobalt 60 and cesium 137 by Drs. 
R. S. Bush and H. E. Johns, clinical and 
biological studies of actinomycin D and 
radiations by Dr. G. J. D’Angio and medi- 
cal support of air defense operations under 
radioactive fallout by Captain W. B. Dye, 
USAF, MC. 


During the afternoon of the second day, 
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a visit was made in buses to the Air Force 
Academy. A reception was sponsored by 
the Society at the International Center pre- 
ceding the Annual Banquet. Many of the 
past Presidents of the Society were seated 
at a head table and were introduced by Dr. 
Jesshill Love. With appropriate ceremony 
Dr. Clifford Ash was presented the Janeway 
Medal for his outstanding achievements. 
Following dinner, a colorful and exciting 
dance pageant was staged by the Koshare 
Indians, a group of Boy Scouts who have 
been well trained in the folk-lore of many 
ancient tribal dances. This outstanding 
entertainment was followed by music and 
dancing for members and guests of the 
Society. 

Dr. Victor A. Marcial was Chairman of 
the third day's scientific session. A presen- 
tation on the Plummer-Vinson syndrome 
and postcricoid carcinoma was given by Dr. 
Folke Jacobsson of the Radiumhemmet. A 
board of inquiry was moderated by Dr. 
Milton Friedman in which Dr. Fernando 
G. Bloedorn of Baltimore presented a three 
year survival of a patient with an extensive 
peritonsillar carcinoma with metastases to 
the homolateral lymph nodes, Dr. T. A. 
Watson of Saskatoon showed a ten year 
cure of a giant-cell tumor of the cervical 
spine and Dr. James A. Martin of Dallas 
demonstrated treatment techniques on an 
eight year survival of a recurrent low-grade 
fibrosarcoma of the vulva. Discussion of 
these cases was given by Drs. del Regato, 
Ennuyer, Lenz, and Lederman. 

A group of papers relating to diagnostic 
and therapeutic considerations of brain tu- 
mors was next on the program. These com- 
munications included problems of instru- 
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mentation and technique of localization of 
brain tumors using radioiodinated human 
serum albumin, radiation therapy of brain 
tumors, irradiation of meningioma and 
glioblastoma multiforme. A three-dimen- 
sional radium reconstruction device was 
reported by Dr. Jerome M. Vaeth and a 
color motion picture on operating room 
techniques of radium implants was shown 
by Dr. Fernando G. Bloedorn. The General 
Electric Company sponsored the appear- 
ance of Dr. Bernard Pierquin from the 
Institut Gustave Roussy in Paris who pre- 
sented material on laminagraphy in the 
dosimetric calculations of interstitial curie 
therapy. 

One of the striking statistical reports of 
the meeting was given by Dr. Sigvard Kaae 
from the Radium Center in Copenhagen. 
Five year results on two random series of 
breast cancer treated by simple mastectomy 
and postoperative irradiation (McWhirter) 
versus extended radical mastectomy (Dahl- 
Iverson) indicated no significant difference. 
The last paper on the program by Drs. A. 
Ennuyer and J. P. Bataini on five and ten 
year results on combined surgery and radio- 
therapy in the treatment of cancer of the 
laryngeal vestibule was read by Dr. Juan A. 
del Regato. 

The Forty-third Annual Meeting of the 
American Radium Society in the attractive 
setting of Colorado Springs was successful 
from the standpoints of quality of its 
scientific program, attendance, good 
weather and social events. Dr. Jesshill Love 
and his energetic committees can well be 
proud of their efforts. 


Harry Hauser, M.D. 
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OCTOR SAML 
SON, aged sixtv-nine, Chief Radiolo- 
vist at St. Joseph Mercy Hospital, Ann 
Arbor, Michigan, died of a heart attack in 
the early morning hours, Saturday, April 8, 
1961. 

Doctor Donaldson was born in Rockford, 


















September 14, 1891. His early 
education was received in private and pub- 
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lennessee, 








lic schools in Asheville, North Carolina, 
and Knoxville, Tennessee, and he gradu- 
ated from Knoxville High School in 1907. 
Following his graduation from high school, 


je. entered 









the University of Alabama. 
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where he remained for one semester. He 
then entered the University of Tennessee 
and received his Bachelor of Arts degree 
in 1912, Entering the University of Michi- 
gan, he received his M.D. degree in 1916. 
Following this he interned at the German 
Hospital, which is now known as Lenox 
Hill Hospital, New York City, 1916-1917. 
He received his radiological training under 
the late Preston M. Hickey, at the Univer- 
sity of Michigan Medical School, Ann 
Arbor, Michigan. 

At the time of his death, Doctor Donald- 
son was associated with St. Joseph Mercy 
Hospital since 1923. In addition to his ac- 
tive services as Chief Radiologist in St. 
Joseph Mercy Hospital, he was also Radi- 
ologist at the Ypsilanti State Hospital, 
Ypsilanti, Michigan, having held that po- 
sition since 1946. Doctor Donaldson or- 
ganized the X-ray Department at St. 
Joseph Mercy Hospital, which he headed 
for thirty-eight years. 

He became nationally known for his con- 
tributions in the field of radiology. Through- 
out his entire medical career as a radiolo- 
gist, he participated actively in the organ- 
izations of radiology with which he was 
associated. His services and contributions 
to the advancement of radiology were out- 
standing. It has been said that “People 
acquire a varying mental equipment for the 
journey of life," and this may be said of 
Sam Donaldson. 

He had a particular flair for statistics, 
and among his hobbies were medical eco- 
nomics and forensic medicine. His statistical 
knowledge concerning radiological depart- 
ments, cost per patient, per film, and the 
personnel required in the radiological de- 
partments to handle a given number of pa- 
tients per day was set forth in a paper 
which provoked an enormous amount of 
interest and comment following its publica- 
tion. Indeed, it is accepted as a manual for 
the organization of radiological depart- 
ments. He also published a text on medico- 
legal practice, which passed through its 
second edition. 

His love for cooking led him to compile 
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eleven cook books in one, called “Ann 
Arbor Cook Books, 1899-1959." 

He maintained a great interest in sports, 
and his close friends maintained they were 
sure he could answer the $64,000 question 
concerning baseball in its various phases 
and its practice. 

Doctor Donaldson pursued many activ- 
ities, authoring numerous papers in his 
field, serving as a physician, participating 
in numerous professional societies, training 
x-ray technicians, and serving the com- 
munity with a "side line.” It involved x- 
raying animals as “a courtesy for neigh- 
bors who otherwise couldn’t get this type 
of service." He used to say "My veterinary 
practice has made firm friends for medicine, 
for radiology, and for doctors.” 

Doctor Donaldson was the recipient of 
many honors, among which was a fellow- 
ship in the American College of Radiology, 
and he was awarded in 1955 its Gold Medal 
for distinguished service in the advance- 
ment of radiology. 

He was a member of the American 
Medical Association, American Roentgen 
Ray Society and at the time of his death 
was Second Vice-President of this Society, 
a member of the Radiélogical Society of 
North America, the Detroit Roentgen Ray 
and Radium Society, and the Michigan 
State Medical Society. At the time of his 
death he also was Chairman of the Medico- 
legal Committee of the Radiological So- 
ciety of North America, Director of the 
Professional Bureau and a board member of 
the American College of Radiology. He was 
a former editor of the Phi Rho Sigma jour- 
nal. He was a member and Past-President 
of the Washtenaw County Medical Society, 
Past-President of the Detroit Roentgen 
Ray and Radium Society, and Past-Presi- 
dent of the Michigan Association of Radi- 
ologists. 

Doctor Donaldson was a major in the 
Medical Corps in World War I. 

In 1919, he married Kathryn P. Over- 
man of Danville, Illinois. She died in 1954, 
and he married Margaret L. Lowe of 
Seattle, Washington, in 1957, who sur- 
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vives him. He is also survived by a daugh- Doctor Donaldson had a host of friends 
ter, Mrs. G. B. (Mary E. Hotchkiss, throughout this country and abroad, who 
Washington, D. C., and a son, John G., will be grieved to learn of his untimely 
Madison, Wisconsin, and six grandchil- death. 

dren. Lawrence RevNorps, M.D. 
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AMERICAN ROENTGEN RAY SOCIETY 
SECTION ON INSTRUCTION 


Hanorp O. PETERSON, M.D., Director 
Donn G. Mosser, M.D., Associate Director 


Titles and Abstracts of Courses Offered 


Sixty-Second Annual Meeting 
Deauville Hotel, Miami Beach, Florida 
September 26 to September 29, 1961 


Tur Instrucrion Courses for the Sixty- 
Second Annual Meeting of the American 
Roentgen Ray Society will all be of ninety 
minutes' duration and will be held between 
the hours of 3:00 P.M. and 4:30 P.M. on 
Tuesday, Wednesday and Thursday and 
from 1:30 P.M. to 3:00 P.M. on Friday. No 
other official activity has been scheduled 
for this time. 

Seventeen rooms are available for the 
courses and one course will be offered in 
each room each afternoon of the Annual 
Meeting. A total of sixty-four instructors 
will give sixty-eight courses during the four 
days. 

Full information will be available at the 
desk of the Section on Instruction, which 
will be located in the General Registration 
Area on Monday afternoon and from 8:30 
A.M. until 4:30 P.M. Tuesday, Wednesday, 
Thursday and Friday. 


How to Register and Obtain Tickets 
for the Instruction Courses 


Admission to the Instruction Courses will 
be by ticket only, except Course 305. 

Following the list of titles and abstracts 
in this issue of the Journau there is a pink 
order sheet. First, second and third choices 
for each period should be indicated on the 
order sheet. It is possible for one to attend 
a total of only four periods of instruction. 
If the directions given on the order sheet 
are followed explicitly, errors in completing 
reservations for the courses will be mini- 
mized. It is estimated that the number who 
can attend each course each day will range 
between 30 and 100 persons depending on 
room Size. 

Reservations for the courses will be made 


in the order in which the pink order sheets 
are received. Those who are not members of 
the American Roentgen Ray Society will 
be charged the nominal fee of $2.00 per 
period. Full-time graduate students in radi- 
ology will be admitted without fee, but they 
will be required to make application for the 
courses they wish to attend. 

Prior to September 12, 1961, the order 
forms should be sent to the Director, Dr. 
Harold O. Peterson, 1995 West County 
Road “B”, St. Paul 13, Minnesota. After 
September 12, 1961 the order forms should 
be sent to Dr. Harold O. Peterson, Deau- 
ville Hotel, Miami Beach, Florida. 

To avoid the confusion always existing 
on the first days of the meeting, a set of 
tickets will be mailed to each person whose 
registration for courses reaches the office of 
the Director on or before September 12, 
1961. The envelope containing the tickets 
will be labelled in a conspicuous manner. 
Registrants are urged to be on the lookout 
for their tickets and to bring them to the 
meeting. The success of this plan depends 
entirely on the cooperation of the regis- 
trants. 

In case the courses are not filled by the 
time of the meeting, tickets will be avail- 
able at the Registration Desk of the Section 
on Instruction, Monday afternoon, Sep- 
tember 25, and thereafter during the meet- 
ing. 

Holders of Tickets 


Those who do not have the proper ticket 
for the course they wish to attend will not 
be permitted to enter the room. An attend- 
ant will be at the door of each conference 
room to collect the tickets. 
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18. 


19. 


THE FACULTY 


. Kurt Amplatz, M.D., Assistant Professor of Ra. 


diology, University of Minnesota Medical School, 
Minneapolis, Minnesota. 


. Wilbur Bailey, M.D., Chairman of the Judiciary 


Committee, American College of Radiology, Los 
Angeles, California. 


. Robert P. Barden, M.D., Department of Radi- 


ology, Chestnut Hill Hospital; Associate Pro- 
fessor, Graduate School of Medicine, University 
of Pennsylvania, Philadelphia, Pennsylvania. 


. Earl Barth, M.D., Past President of the Ameri- 


can College of Radiology, Professor and Head of 
the Department of Radiology, Northwestern 
University School of Medicine, Chicago, Illinois. 


. Frederic C. Bartter, Chief of the Endocrinology 


Branch of the National Heart Institute, Be- 
thesda, Maryland. 


. Frank Batley, M.B., Ch.B., D.M.R.T., Director 


of Radiation Therapy, Syracuse Memorial Hos- 
pital, Syracuse, New York. 


. Fernando G. Bloedorn, M.D., Professor and 


Head of the Division of Radiotherapy, Univer- 
sity of Maryland Hospital, Baltimore, Mary- 
land. 


. Wallace D. Buchanan, M.D., Chairman of the 


Committee on Hospital Standards, American 
College of Radiology, South Bend, Indiana. 


. John A. Campbell, M.D., Chairman, Depart- 


ment of Radiology, Indiana University Medical 
Center, Indianapolis, Indiana. 

G. J. D'Angio, M.D., X-ray Therapy Depart- 
ment, Children's Hospital Medical Center, 
Boston, Massachusetts. 

Joseph N. Debbas, M.D., Department of Radi- 
ology, Hahnemann Medical College, Phila- 
delphia, Pennsylvania. 


. Juan A. del Regato, M.D., Director, Penrose 


Cancer Hospital, Colorado Springs, Colorado. 


. Gerald D. Dodd, M.D., M. D. Anderson Hos- 


pital and Tumor Institute, Houston, Texas. 


. Charles T. Dotter, M.D., Professor and Chair- 


man, Department of Radiology, University of 
Oregon Medical School, Portland, Oregon. 


. Robert L. Egan, M.D., M. D. Anderson Hos- 


pital and Tumor Institute, Houston, Texas. 


. Bernard S. Epstein, M.D., Department of 


Radiology, The Long Island Jewish Hospital, 
New Hyde Park, New York. 

Lewis E. Etter, M.D., Director, Department of 
Radiology, The Falk Clinic; Consultant, West- 
ern Psychiatric Institute and Clinic; Professor 
of Radiology, School of Medicine, University of 
Pittsburgh, Pittsburgh, Pennsylvania. 

William R. Eyler, M.D., Chairman, Department 
of Radiology, Henry Ford Hospital, Detroit, 
Michigan. 

Benjamin Felson, M.D., Professor and Director, 
Department of Radiology, University of Cin- 
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28. 


29. 
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cinnati, Cincinnati, Ohio. 


. Leo S. Figiel, M.D., Department of Radiology, 


The Grace Hospital, Detroit, Michigan. 


. Nathaniel Finby, M.D., Director of the Depart- 


ment of Radiology, St. Luke's Hospital, Morn- 
ingside Heights, New York, New York. 

Harry W. Fischer, M.D., Associate Professor of 
Radiology, Department of Radiology, Univer- 
sity Hospitals, State University of Iowa, Iowa 
City, Iowa. 


. Robert H. Freiberger, M.D., The Hospital for 


Special Surgery, Margaret M. Caspary Clinic, 
New York, New York.. 


. Brit B. Gay, ]r., M.D., Department of Radiol- 


ogy, Emory University, Atlanta, Georgia. 


. Bertram R. Girdany, M.D., Director, Depart- 


ment of Radiology, Children’s Hospital of Pitts- 
burgh, Pittsburgh, Pennsylvania. 


. John Hale, Ph.D., Associate Professor of Radio- 


logical Physics, University of Pennsylvania, 
Philadelphia, Pennsylvania. 

Theodore F. Hilbish, M.D., Chief, Diagnostic 
X-ray Department, The Clinical Center, De- 
partment of Health, Education and Welfare, 
Bethesda, Maryland. 

John W. Hope, M.D., Director, Department of 
Radiology, The Children’s Hospital of Phila- 
delphia; Professor of Clinical Radiology, Uni- 
versity of Pennsylvania, Philadelphia, Pennsyl- 
vania. 

Harold G. Jacobson, M.D., Head of the Division 
of Diagnostic Radiology of Montefiore Hospital; 
Professor of Clinical Radiology, New York Uni- 
versity College of Medicine; Senior Consultant 
in Radiology to the Veterans Hospital in the 
Bronx, New York, New York. 

John Kirkpatrick, M.D., Department of Radiol- 
ogy, St. Christopher's Hospital, Philadelphia, 
Pennsylvania. 

E. C. Klatte, M.D., Associate Professor of 
Radiology, Chief of Pediatric Radiology, Indi- 
ana University Medical Center, Indianapolis, 
Indiana. 

Simon Kramer, M.D., Co-Director, Radiation 
Therapy Department, and Associate Professor 
of Radiology, Jefferson Medical College, Phila- 
delphia, Pennsylvania. 

Richard G. Lester, M.D., Professor and Chair- 
man, Department of Radiology, Medical Col- 
lege of Virginia, Richmond, Virginia. 

Emanuel J. Levin, M.D., Director of Radiology, 
Maimonides Hospital of Brooklyn; Professor of 
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DESCRIPTION OF COURSES 


COURSE 101 
Tuesday 


NATHANIEL FINBY, M.D. 
New York, New York 


Male Cystourethrography 


A general survey of male cystourethrography will 
stress normal and pathologic roentgenographic anat- 
omy. Congenital and acquired diseases of the lower 
urinary tract will be demonstrated on cystourethro- 
grams. 


COURSE 102 
and 
COURSE 202 


Tuesday and Wednesday 


JOHN W. HOPE, M.D. 
Philadelphia, Pennsylvania 


Roentgen Facts and Fallacies Regarding 
the Normal and Abnormal Genito-ur- 
inary Tract of Infants and Children 


Course 102. Probably the most important exami- 
nation in Pediatric Radiology with the highest yield 
of positive returns is intravenous urography, and 
yet, in spite of its importance, it is a study that is 
frequently poorly executed. There are a multitude of 
reasons for this. The speaker will attempt to show 
his own problems with this procedure and how, by 
working at it over a long period of time, he arrived 
at a technique which nine out of ten times results in 
a diagnostic study. This technique will include vari- 
ous methods of reducing the roentgen exposure to 
the gonads. It will also illustrate the importance of 
obtaining a voiding urethrogram in the male as one 
of the final steps in the procedure. 

Having presented the technique of intravenous 
urography, the speaker will then attempt to illus- 
trate his own evolutionary understanding of poste- 
rior-urethral valves, ectopic ureteroceles, absence of 
the abdominal musculature, and of as many other 
congenital anomalies as time will permit. 


Mediastinal Mass Lesions in Infants 
and Children 


Course 202. Mass lesions occurring in the medias- 
tinum can be diagnosed with a high degree of accu- 
racy simply by knowing whether they occur in the 
front, in the middle or in the back. This course will 
attempt to give a comprehensive discussion of most 
of the mass lesions which occur in the mediastinum. 
There are a few differences between the younger age 
group and the older age group and these differences 
will be discussed. 
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COURSE 103 
Tuesday 


RUSSELL H. MORGAN, M.D. 
Baltimore, Maryland 


Screen Intensification and Cineradiography 


This course will deal with the physics and tech- 
nical problems associated with screen intensification 
and cineradiography. The discussion will consider 
those aspects of x-ray image formation and percep- 
tion which are important in the fields of screen inten- 
sified fluoroscopy and motion picture recording. Par- 
ticular attention will be given to the practical prob- 
lems associated with the use of various intensifier 
and cineradiographic systems in clinical radiology. 


COURSE 104 
Tuesday 


PHILIP RUBIN, M.D. 
Rochester, New York 


The Development of a Dynamic Classification 
of Bone Dysplasias 


There is a compelling logical order to the way 
normal bones model. From a study of the develop- 
ment of normal bone growth and an analysis of the 
physiologic processes, one may be able to provide 
the key to unlock the abnormal pathophysiology in 
dysplastic bone diseases. An attempt is made to set 
up criteria for true bone dysplasias, based on an un- 
derstanding of experimental and clinical pathophys- 
iology. It is hoped that one can develop, on this 
basis, a dynamic classification for this seemingly 
complicated group of diseases. The differential diag- 
nostic points of different bone dysplasias will be 
emphasized. 


COURSE 105 
Tuesday 


WILLIAM J. TUDDENHAM, M.D. 
Philadelphia, Pennsylvania 


New Concepts in Radiographic and 
Interpretative Techniques 


This course consists of an analysis of the sources 
of error in roentgen diagnosis, a critique of existing 
concepts of “film quality,” and proposals for modi- 
fied radiographic and interpretative techniques de- 
signed to increase the accuracy of the method. 

The inadequacy of "contrast" and "unsharpness" 
as criteria for evaluating the diagnostic usefulness 
of roentgenograms will be discussed and new criteria 
will be presented. 

The significance of physical factors said to limit 
the "quality" of roentgenograms will be considered 
and the indications for so-called “high-kilovoltage” 
and "supervoltage" radiography as well as for the 
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use of the '"micro-focus" roentgen-ray tube will be 
specifically noted. 

Psychophysiologic factors which limit the accu- 
racy of roentgen diagnosis will be emphasized, and 
recent experimental studies relating to problems of 
visual search and image organization will be pre- 
sented. Also, control of view-box and "surround" 
illumination, control of glare, and the selection of 
reading lenses— practical aids for the radiologist in 
perceiving critical "threshold" images—will be pre- 
sented. 

Pertinent experimental findings will be cited, but 
the practical clinical application of these concepts 
wil be emphasized through the presentation of il. 
lustrative diagnostic roentgenograms. 


COURSE 106 
and 
COURSE 206 


Tuesday and Wednesday 


LEWIS E. ETTER, M.D. 
Pittsburgh, Pennsylvania 


Normal and Pathologic Roentgen Anatomy 
of the Skull and Paranasal Sinuses 


Course 106. Description of standard techniques 
and positions with illustrative slides for roentgen 
examination of the skull and paranasal sinuses. Com- 
parison of advantages of one projection over another 
with respect to visibility of particular structures. 
General considerations with reference to the cerebral 
and facial components of the cranium and various 
skull types. Analysis of individual bone components 
in producing the various lines and shadows seen in 
plain roentgenograms of the skull, This analysis will 
be applied to a study of the sphenoid, frontal, 
ethmoid, parietal and occipital bones in various pro- 
jections. 

Course 206. Detailed roentgen anatomic analysis 
of the paranasal sinuses and mastoids with descrip- 
tion of roentgenographic techniques employed. Study 
of the roentgen features of the middle cranial fossa 
and their relation to the sphenoid sinuses. Considera- 
tion of the orbits and optic foramina with special at- 
tention to the frontal, ethmoid and sphenoid bone 
components in various projections as well as the fea- 
tures contributed by the zygomatic bones. Ín con- 
clusion, the maxillofacial components of the cranium 
will be examined, including the lacrimal canals and 
soft tissue delineation. 
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COURSE 107 
Tuesday 


H. STEPHEN WEENS, M.D. 
Atlanta, Georgia 


BRIT B. GAY, JR., M.D. 
Atlanta, Georgia 


Roentgenology of the Pulmonary Circulation— 
Diagnosis of Certain Physiologic Changes 


I. Methods of roentgenologic study of pulmonary 
circulation: (a) roentgenoscopy with image ampli- 
fication, (b) routine roentgenography, (c) laminag- 
raphy, (d) pulmonary angiography and (e) cine- 
roentgenography. 

II. Basic function of pulmonary circulation: nor- 
mal pulmonary arterial and venous pressure; normal 
pulmonary blood flow. 

III. Increased pulmonary blood flow. Definition. 
Etiology: left to right shunts; admixture lesions. 
Roentgenologic signs. Pulsations of the pulmonary 
arteries in increased pulmonary blood flow. 

IV. Decreased pulmonary blood flow. Definition. 
Etiology: left to right shunts with pulmonary steno- 
sis or atresia. Roentgenologic signs. Roentgenolozic 
appearance of collateral circulation to the lungs 
through bronchial arteries or anomalous arteries. 
Pulsations of pulmonary arteries in decreased pul. 
monary blood flow. Special consideration of pulmo- 
nary vasculature changes and pulsations in isolated 
pulmonary valvular stenosis. 

V. Pulmonary venous hypertension—pulmonary 
edema. Roentgenologic signs. Significance of Ker- 
ley's (septal) lines. Special consideration of pulmo- 
nary venous changes in mitral stenosis. Importance 
of minimal signs of pulmonary interstitial edema as 
an indication of acute myocardial infarction. 

VI. Pulmonary arterial hypertension. Definition. 
Etiology: roentgenologic signs. Pulsations of pul. 
monary arteries in pulmonary hypertension. 

The roentgenologic changes of the pulmonary cir- 
culation will be illustrated by cinefluorograms. 


COURSE 108 
and 
COURSE 208 
Tuesday and Wednesday 


EMANUEL J. LEVIN, M.D. 
Brooklyn, New York 


The Fundamentals of Bone Disease 


There are characteristic radiologic patterns pro- 
duced by diseases of the bones which permit a defi- 
nite and accurate diagnosis. The reactions in the soft 
tissues, periosteum and cartilage are often of greater 
differential value than the changes in bone. Further- 
more, many osseous diseases have peculiarities of 
destruction, production and localization which in 
themselves are of diagnostic significance. The de- 
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tection and correct assessment of the varied roentgen 
patterns will permit an accurate diagnosis in a high 
percentage of cases. 

An analytic approach to the differential diagnosis 
of diseases of the bones will be presented with em- 
phasis placed on fundamental aspects. 


I. Explanation and description of terms 

A. Soft tissue reactions 
B. Periosteal reactions 
C. Osseous reactions 

Il. Tumors 
A. Benign 
B. Malignant 

HI. Infections 


Á. Acute 
B. Chronic 
COURSE 109 
and 
COURSE 209 
Tuesday and Wednesday 


ALEXANDER STEWART 
MACMILLAN, JR. M.D. 
Boston, Massachusetts 


Sinuses; Mastoids, Lateral Neck and Larynx 


Course 109. Sinuses. 
Course 209. Mastoids, lateral neck and larynx. 


COURSE 110 
and 
COURSE 210 


Tuesday and Wednesday 


SIDNEY W. NELSON, M.D. 
Columbus, Ohio 


Bronchography 


Course 110. The radiologist who can properly per- 
form and interpret bronchograms is in a position 
where he can make outstanding contributions to the 
diagnosis and understanding of many chest diseases. 
The proper therapy for any disease which affects the 
bronchial tree is often dependent upon the accurate 
determination of the nature and extent of the bron- 
chial involvement. Inasmuch as the interpretation of 
bronchograms requires considerable knowledge of the 
normal anatomy of the tracheobronchial tree and 
some of the common anatomic variations, the per- 
tinent anatomy will be discussed and illustrated. 
A good knowledge of bronchial anatomy will enable 
the radiologist to systematically identify each of the 
major segmental bronchi, because of his knowledge 
of the expected distribution of each of these bronchi. 
The identification of each of the major segmental 
bronchi is extremely important in interpretation. 

Once the basic bronchographic anatomy has been 
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considered, the details of the bronchographic tech- 
nique will be described. This will include the method 
of performing topical anesthesia, introduction of in- 
tranasal catheter, method of injecting contrast me- 
dium in order to assure systematic filling of the de- 
sired segmental bronchi, proper positioning of pa- 
tient for filling of each segment, and the spot filming 
techniques employed to thoroughly record the filling 
of the desired segmental bronchi. This portion of the 
discussion will also include a description of some of 
the characteristic features of various contrast ma- 
terials. The advantages of fluoroscopically con- 
trolled spot filming in comparison with conventional 
large film techniques will be emphasized. Good 
bronchographic technique can be mastered with 
little effort and can be quickly performed by the ra- 
diologist and his technical staff, thus precluding the 
necessity for resorting to the “team” approach which 
is often so time-consuming and frustrating in large 
busy hospitals. 

Course 210. During the second session, the ma- 
jority of the different types of bronchopulmonary 
pathology will be discussed including the following: 
1. Chronic bronchitis: a. spasm; b. excessive secre- 
tions; c. dilated mucosal glands; d. destruction of 
mucosa. 2. Emphysema. 3. Segmental bronchiectasis. 
4. Cystic lesions. 5. Bronchogenic carcinoma. 6. 
Pulmonary “coin” lesions. 7. Bronchial adenoma. 
8. Erosion of bronchi by adjacent calcified lymph 
nodes. 9. Inflammatory strictures. 10. Bronchial re- 
location following atelectasis of surgical removal. 

The value of bronchography in the differential 
diagnosis of many bronchopulmonary diseases will 
be emphasized throughout the course, as for instance, 
atelectasis due to bronchogenic carcinoma or other 
intrabronchial lesions. Segmental bronchiectasis 
with associated chronic pneumonic changes may 
mimic neoplasms on plain chest roentgenograms, 
but can be clearly identified by bronchographic 
methods. Chronic granulomas and other infections 
can frequently be identified by virtue of the bron- 
chiectatic changes produced in adjacent bronchi, 
thus helping to differentiate these diseases from neo- 
plastic processes. Certain pulmonary diseases have 
very specific bronchographic appearances; e.g., bron- 
chial adenomata, polycystic lung, etc. 

It is hoped that this presentation will encourage 
radiologists to perform this extremely useful roent- 
genographic procedure more frequently in the future. 
In so doing, they will be able to make more signifi- 
cant contributions to the diagnosis and treatment of 
the patients referred to them for study by their col- 
leagues who are not radiologists. 


VoL. 86, No. 2 


COURSE 111 
Tuesday 


MARTIN H. WITTENBORG, M.D. 
Boston, Massachusetts 


Pelvis and Hips in Infancy and Early Childhood 


Fundamentals of the roentgen interpretation of 
the growing pelvis and hips will be presented and 
illustrated as they apply in the diseases commonly 
encountered in this age group. 


COURSE 112 
Tuesday 


ROBERT L. EGAN, M.D. 
Houston, Texas 


Over Five Years' Experience 
with Mammography 


Over five years’ experience has been gained with 
soft tissue roentgenography of the breast in a tumor 
institute with an active breast service. These studies 
have proved a highly accurate and valuable adjunct 
to the clinical and pathologic evaluation of breast 
lesions. 

A simple and readily adaptable roentgenographic 
technique will be presented. Cases illustrative of 
typical benign and malignant disease will be shown 
and the diagnostic features of each described and 
tabulated. Differential diagnosis, sources of error, 
limitations of the procedure and the clinical and 
pathologic implications of the method will be dis- 
cussed, 

The results of a statistical analysis of the first 
1,000 consecutive examinations (all with a follow-up 
from one to five years) will be reviewed. The error in 
245 cases of malignant disease was 0.82 per cent. 


COURSE 113 
and 
COURSE 310 


Tuesday and Thursday 


RICHARD H. MARSHAK, M.D. 
New York, New York 


The Small Intestine 


Course 113. 1. Technique, including a discussion 
of the various barium preparations. 2. Regional en- 
teritis. 3. The malabsorption syndrome, including 
sprue, lymphosarcoma and Whipple’s disease. 4. 
Problems in the interpretation of functional changes. 
5$. Inflammatory lesions of the duodenum, excluding 
duodenal ulcers. 


The Small Intestine and Colon 


Course 310. A-1. Infarction of the small bowel. 
2. Tumors. 3. Collagen diseases. 
B-1. Inflammatory lesions of the colon. 
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COURSE 121 
Tuesday 


JUAN A. DEL REGATO, M.D. 
Colorado Springs, Colorado 


El Papel de la Radioterapia en el 
Tratamiento del Cancer 


(This Course Will Be Given in Spanish) 


La cirujia y la radioterapia tienen indicaciones 
precisas en el tratamiento del cáncer en las que una 
ú otra son el tratamiento de elección. 

Además, existen ciertas posibilidades de fructrosa 
asociación de ambas disciplinas en beneficio del en- 
fermo. 

La radioterapia, como tratamento paliativo de en- 
fermos incurables es, de por sí, un método indispen- 
sable en el tratamiento de estos enfermos. 


COURSE 122 
Tuesday 


EUGENE L. SAENGER, M.D. 
Cincinnati, Ohio 


Diagnostic Uses of Radioisotopes 
(Other Than for Thyroid Disease) 


This course will discuss the clinical uses of radio- 
isotopes utilizing a scintillation probe, a scintillation 
well counter, a scanner and single channel pulse 
height analyzer. 

The topics to be included are as follows: 


I. Brief remarks on standardization of the in- 
strument 
II. Hematologic tests 
A. Iodinated albumin 
B. Chromium 51 
I. Red cell mass 
2. Red cell life span 
3. Sequestration 
C. Iron 59 
I. Iron turnover 
2. Iron utilization 
D. Simultaneous techniques utilizing Cr" 
and Fes? 
III. Vitamin By (Co®*)—Pernicious anemia 
IV. I labeled fats and fatty acids 
V. P? in detection of eye tumors 
VI. The scanogram 
A. Liver 
B. Chest 
P% labeled PVP for evaluation of intestinal 
protein loss 


VII. 
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COURSE 123 
Tuesday 


MARVIN M. D. WILLIAMS, Ph.D. 
Rochester, Minnesota 


The r, rad and rem in Specification of Dose 


Three different units are used in expressing dosage 
in radiation therapy. These are the exposure dose, 
which is measured in r, the absorbed dose, which is 
measured in rads, and the biologic dose, which is 
measured in rems. The meaning of these three units, 
their use, and methods of measuring and calculating 
them will be discussed. 

At the present time, sufficient data are not avail- 
able to calculate dosage in rems. To calculate the 
dosage in rads involves the use of conversion factors 
that often are uncertain. The determination of the 
exposure dose, which is the basis for calculating the 
absorbed dose, may have a rather high probable er- 
ror. The combination of these uncertainties and prob- 
able errors often makes a statement of dose in rads 
of questionable value. 


COURSE 124 
Tuesday 


G. J. D'ANGIO, M.D. 
Boston, Massachusetts 


Radiation Therapy in the Management 
of Children with Tumors 


The discussion will include a description of the 
most common pediatric-age neoplasms with em- 
phasis on their peculiarities and the unpredictable 
clinical course followed by some of these tumors. 
Treatment as practiced at the Children’s Hospital 
Medical Center will be reviewed as will the results of 
therapy and the late effects of irradiation delivered 
to infants and children. 


COURSE 201 
Wednesday 


HARRY W. FISCHER, M.D. 
lowa City, Iowa 


GERALD D. DODD, M.D. 
Houston, Texas ` 


IOSEPH N. DEBBAS, M.D. 
Philadelphia, Pennsylvania 


Lymphography 

The historic development of lymphography will be 
briefly described. The various techniques which have 
been utilized for lymphography will be discussed and 
recommendations made for the best available tech- 
nique at the present time. Since visualization of the 
lymphatic structures depends upon specialized 
characteristics in contrast material, the presently 
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available materials will be commented upon and 
their advantages and deficiencies compared. Sug- 
gestions toward the development of a better contrast 
material will be made. The anatomy of the normal 
lymphatic structures will be then described as a base 
for the discussions of pathologic findings which will 
follow. 

The use of lymphography in diagnosing and eval- 
uating the extent of neoplastic disease in the lymph 
nodes will be discussed by Dr. Dodd based on his 
clinical experiences with the method at the M. D. 
Anderson Hospital and Tumor Institute. The use of 
lymphography and evaluation of the edematous leg 
will be discussed by Dr. Debbas. 

A summary of the clinical experience will then be 
made with additional comments on the possible 
therapeutic applications of the same technique used 
in the diagnostic field. Time will be allowed for dis- 
cussion between the three major participants and 
for questions from the floor. 


COURSE 203 
Wednesday 


CHARLES M. NICE, JR., M.D. 
New Orleans, Louisiana 


Roentgenographic Manifestations of 
Collagen Diseases 


Many conditions have been included under the 
term of collagen diseases. Ín general, diseases in- 
volving wide-spread changes in connective tissue or 
in small vessels have been called collagen diseases 
atone time or another. 

Most writers include systemic lupus erythema- 
tosus, polyarteritis nodosa, systemic scleroderma, 
dermatomyositis, and rheumatic fever in the collagen 
disease group. Rheumatoid arthritis is considered by 
many to be a phase of the development of the major 
collagen diseases described above. 

The roentgenographic findings in the above con- 
ditions will be described, the material being basically 
related to a study of 109 patients at the University 
of Minnesota Hospitals, later followed by an exten- 
sion of this study at Charity Hospital in New Or- 
leans. Combinations and sequences of findings that 
will help one to suspect collagen diseases will be 
emphasized in the presentation; 
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COURSE 204 COURSE 205 
and and 
COURSE 304 COURSE 405 
Wednesday and Thursday Wednesday and Friday 


HAROLD G. JACOBSON, M.D. 
New York, New York 


Malignant Bone Tumors— 
Primary and Secondary 


Course 204. In this presentation the roentgen 
characteristics of the important malignant bone 
tumors—both primary and secondary—will be il- 
lustrated. These will include: (1) osteogenic sarcoma, 
(2) Ewing’s sarcoma, (3) chondrosarcoma, (4) sar- 
coma with Paget’s disease, (5) fibrosarcoma, (6) 
chordoma, (7) synovioma, (8) myelomatosis, (o) 
reticulum cell sarcoma, (10) Hodgkin's disease, (11) 
lymphosarcoma, (12) leukemia, (13) metastatic 
carcinoma. 

In all instances the roentgen findings will be 
evaluated against the background of a discussion of 
the underlying pathologic changes for an adequate 
understanding of these roentgen abnormalities. 


The Vaterian Segment: 
Normal and Abnormal 


Course 304. The roentgen anatomy of the normal 
vaterian structures iv vitro will be described utilizing 
cadaver material. The ¿z vivo appearance of the nor- 
mal vaterian papillae in the upper gastrointestinal 
tract examination will be illustrated and emphasized 
after a brief description of the various methods of the 
roentgen examination of the vaterian region. There 
will then follow the discussion of some of the im- 
portant disease entities involving the vaterian area. 
The section on abnormalities will be dealt with 
against the background of a classification of enlarge- 
ment of the papilla of Vater divided into two major 
categories: centric and eccentric enlargements. The 
centric enlargements will include those associated 
with common duct stone, acute and chronic relaps- 
ing pancreatitis, and carcinoma of the papilla and 
ampulla of Vater. The eccentric enlargements will be 
demonstrated mainly by cases with peptic ulcer dis- 
ease in the proximal duodenum. The differential 
diagnosis of the various disease states causing these 
enlargements will be emphasized and illustrated with 
the aid of an outline long in use for evaluating ab- 
normalities of the vaterian segment. The roentgen 
findings in carcinoma of the head of the pancreas 
will also be briefly described, particularly as these 
changes relate to the vaterian segment. 


CHARLES T. DOTTER, M.D. 
Portland, Oregon 


The Mechanism and Practical Management 
of Cardiovascular Emergencies Likely To 
Arise in a Radiology Department 


In association with contrast cardiovascular vis- 
ualization studies, myocardial anoxia may lead to 
cardiac arrest or ventricular fibrillation. Unless seri- 
ous coronary occlusion, aortic stenosis or insuffi- 
ciency is present, there is an excellent chance of ef- 
fective resuscitation. 

Cardiac arrest. This is most commonly encoun- 
tered in association with general anesthesia and 
carries a better prognosis than does ventricular 
fibrillation. The treatment is prompt adoption of 
measure promoting an increased flow to the myo- 
cardium of oxygenated blood. Mouth-to-mouth re- 
suscitation and anteroposterior compression of the 
lower sternum against the spine provide effective 
means for accomplishing this purpose. If a normal 
heartbeat does not return, the use of a pacemaker 
may be considered. Thoracotomy is not only un- 
necessary, it is far less likely to result in survival of the 
patient. 

Ventricular fibrillation. Ventricular fibrillation is 
prone to occur In people with diminished coronary 
flow. When it occurs as a product of uncorrected 
myocardial anoxia, defibrillation will not be success- 
ful. Often ventricular fibrillation following coronary 
occlusion is due to excitation of a small infarct 
rather than diffuse myocardial anoxia. Here, prompt 
resuscitation is very likely to be lifesaving. Resus- 
citation consists of properly applied compression of 
the lower sternum against the vertebral column. 
This form of resuscitation is simple to perform and— 
as will be demonstrated by pressure records compar- 
ing both closed and open techniques in the same pa- 
tient—more effective than direct open-chest cardiac 
massage. Details will be cited covering several emer- 
gency resuscitations including four open-chest car- 
diac massages with two survivals and one protracted 
resuscitation wherein left ventricular function was 
provided by several members of the Radiology De- 
partment during a two and one-half hour period. A 


.simple, low-cost (homemade) defibrillator was re- 


peatedly employed with success. 

Credit for the technique for closed-chest cardiac 
resuscitation properly goes to Drs. Kouwenhoven, 
Jude and Knickerbocker of Johns Hopkins Univer- 
sity. This technique will become standard and should, 
therefore, be familiar to all physicians.: 
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COURSE 207 
and 
COURSE 307 
Wednesday and Thursday 


BENJAMIN FELSON, M.D. 
Cincinnati, Ohio 
Some Fundamentals in Chest 
Roentgen Interpretation 


Chest roentgen interpretation should not merely 
represent an attempt to correlate particular shadows 
with specific diseases, but should be approached with 
an understanding of the basic principles of anatomy, 
physiology, pathology, and radiology involved. Some 
of these principles will be considered and their prac- 
tical application illustrated. 

Among the subjects to be discussed are: 

Course 207: (1) A method of fluoroscopy; (2) the 
"silhouette" sign; and (3) the air bronchogram. 

Course 307. (1) Anatomic variations in the pul- 
monary fissures; (2) lobar collapse; (3) lobar enlarge- 
ment; and (4) the disrupted fissure. 


COURSE 211 
Wednesday 


RICHARD SCHATZKI, M.D. 
Boston, Massachusetts 


Differential Diagnosis of Lesions at the 
Lower End of the Esophagus 


The technique of the examination of the lower end 
of the esophagus will be described. Some of the prob- 
lems in this area will be discussed, particularly those 
concerning esophagitis, cancer, lower esophageal ring 
and hiatus hernia. 


COURSE 212 
Wednesday 


WILLIAM R. EYLER, M.D. 
Detroit, Michigan 
ROBERT S. ORMOND, M.D. 
Detroit, Michigan 


The Acute Abdomen 


This course is designed primarily to review the 
roentgenologic manifestations of acute abdominal 
disease, particularly, as manifested on plain abdom- 
inal films. When appropriate for illustrative pur- 
poses, associated examinations with contrast mate- 
rials will be presented. The following outline includes 
the subjects to be discussed: 


1, Anatomy of the peritoneal cavity as shown by 
pneumoperitoneum. 

2. Differentiation of the hollow viscera. 

3. Vascular diseases: (a) aneurysms, dissecting 
and arteriosclerotic; (b) occlusive vascular dis- 
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ease; (c) blood dyscrasias; (d) polyserositis; (e) 
collagen diseases. 

4. Inflammatory diseases of hollow viscera: (a) 
acute appendicitis, acute cholecystitis, gas- 
tritis, enteritis and cholecystitis; (b) regional 
enteritis; (c) tuberculosis; (d) generalized per- 
itonitis; (e) localized abscesses. 

5. Inflammatory diseases of solid viscera: (a) 
acute pancreatitis; (b) acute perinephric and 
obstructive urinary tract diseases. 

6. Mechanical obstructions of the digestive tube: 
(a) neoplastic diseases; (b) extrinsic pressure; 
(c) special mechanical obstructions including 
intussusception, volvulus, hernia and band. 

7. Traumatic conditions: (a) solid viscera; (b) 
hollow viscera. 

8. Miscellaneous conditions causing or simulating 
the acute abdomen including sprue, neurologic 
disorders, toxic agents and endocrine malfunc- 
tions. 


COURSE 221 
Wednesday 


GLENN E. SHELINE, M.D. 
San Francisco, California 


The Use of Radioisotopes in the Diagnosis 
and Treatment of Thyroid Disease 


This course will deal with the uses of radioiodine 
in the diagnosis of thyroid dysfunction, in the treat- 
ment of thyrotoxicosis, and in the treatment of thy- 
roid cancer. In the material on diagnosis, emphasis 
will be placed on the thyroid uptake curve with or 
without thyroid suppression or stimulation tests. 
The uses and limitations of thyroid scanning will be 
considered. Included in the treatment of thyrotoxi- 
cosis will be information regarding the occurrence of 
leukemia, thyroid adenomas and thyroid carcinomas 
subsequent to radioiodine therapy. 


COURSE 222 
Wednesday 


JUSTIN J. STEIN, M.D. 
Los Angeles, California 


The Use of Megavoltage Therapy in the 
Treatment of Internal Cancer 


This course will consider indications and contra- 
indications for megavoltage therapy in the treat- 
ment of malignant disease. Supplemental therapy 
will be discussed. Treatment programs and end re- 
sults at the University of California at Los Angeles 
will be presented. 
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COURSE 223 
Wednesday 


SIMON KRAMER, M.D. 
Philadelphia, Pennsylvania 


Radiotherapeutic Retreatment: 
To Do or Not To Do? 


The radiologist is commonly confronted with the 
problems of retreating recurrent malignancies pre- 
viously irradiated or of treating new lesions in areas 
previously irradiated. 

The discussion will focus on principles to be ob- 
served in deciding on appropriate procedures and 
also on methods to be utilized. Specific problems will 
be discussed to elucidate the principles involved. 


COURSE 224 
Wednesday 


CHARLES L. MARTIN, M.D. 
Dallas, Texas 


The Treatment of Pulmonary Metastases 
with Roentgen-Ray Therapy 


Most radiologists take a pessimistic attitude to- 
ward the treatment of metastatic pulmonary lesions 
with irradiation because it is a well known fact that 
the administration of cancerocidal doses to both 
lungs can produce a fibrosis with a fatal outcome in a 
relatively short time. No doubt many are also un- 
familiar with an excellent paper published by Evans 
and Leucutia in 1924 in which it was demonstrated 
that relatively small doses of roentgen rays caused 
many pulmonary metastases to regress without the 
production of lung damage. 

The technique, which must be carefully carried out 
to be effective, requires only conventional equipment 
and a series of slides will be shown to illustrate re- 
sults and technical pitfalls. This method is not cur- 
ative but may give the acutely ill patient one to 
three years of comfortable living. 


COURSE 225 
Wednesday 


VICTOR A. MARCIAL, M.D. 
San Juan, Puerto Rico 


Cancer of the Tongue: Its 
Therapeutic Management 


Consideration will be given to the natural history 
and incidence of cancer of the tongue. Aspects of the 
problem to be discussed are: (1) factors determin- 
ing method of treatment (radiotherapy or surgery); 
(2) factors in choice of type of radiotherapy (inter- 
stitial, interstitial plus external, isotopes used in 
place of radium); (3) different techniques of implan- 
tation; (4) dosimetry problems; (5) care of patients 
during and after implantation; (6) complications and 
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their management; and (7) management of lymph 
node involvement. 


COURSE 301 
Thursday 


ROBERT P. BARDEN, M.D. 
Philadelphia, Pennsylvania 


Interpretation of Radiologic Signs 
of Abnormal Pulmonary Function 


Knowledge of some aspects of abnormal pulmo- 
nary physiology helps the clinical radiologist in two 
ways: he may diagnose many chest diseases more 
completely, and he may be able to evaluate the ef- 
fect of disturbed pulmonary function on other sys- 
temic diseases. 

This course will show examples of roentgenologic 
examinations which provide help in evaluating dis- 
turbances in ventilation, diffusion and arterial 
oxygenation, 


RENE oe 


COURSE 302 
Thursday 


THEODORE F. HILBISH, M.D. 
Bethesda, Maryland 


FREDERIC C. BARTTER, M.D. 
Bethesda, Maryland 


Roentgen Findings in Diseases with 
Abnormal Calcium Deposition 


This course will present the roentgen manifesta- 
tions of diseases associated with abnormal calcium 
deposition including such conditions as calcinosis 
universalis, myositis ossificans, hypoparathyroidism, 
collagen vascular diseases, etc. 

The purpose will be to record the interesting and, 
at times, unusual roentgen findings associated with 
abnormal calcifications in the tissues. No attempt 
will be made to cover every entity causing abnormal 
calcification but the more interesting and informative 
conditions will be included. A brief discussion of the 
differential diagnosis will be given in each instance 
with the intent of affording the radiologist a quick 
source of identification as to etiology. 


COURSE 303 
Thursday 


GERALD M. MCDONNEL, M.D. 
Los Angeles, California 


The Radiation Hazard 


The trend in evaluation of the radiation hazard 
has been to the extreme of conservatism. Often the 
evaluation is performed by nonmedical persons and, 
if done within the medical profession, often not by 
the radiologist. Factual data relating natural radia- 
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tion hazards of the environment to man-made con- 
tamination of the biosphere (fall-out) will be given. 
Comparison of these values to the radiation dosage 
obtained in diagnostic radiographic procedures will 
be made. The implication of these data to the popu- 
lation at large and the responsibility of the radiolo- 
gist in evaluating the information will be discussed. 


——Á 


COURSE 305 
Thursday 
EARL BARTH, M.D. (MODERATOR) 
Chicago, Illinois 


WILBUR BAILEY, M.D. 
Los Angeles, California 


WALLACE D. BUCHANAN, M.D. 
South Bend, Indiana 


ARTHUR J. PRESENT, M.D. 
Tucson, Árizona 


T. J. WACHOWSKI, M.D. 
Wheaton, Illinois 


Current Opinions from the American College 
of Radiology on Principles of 
Ethics and Economics 


This course will cover the principles of medical 
ethics as they apply to radiologic practice in hos- 
pitals, offices and clinics. Many facts and figures 
compiled by the American College of Radiology will 
be presented. 

It will be the purpose of this course to point out 
how the College can be most useful to its members 
and thus ultimately assist in developing the best pos- 
sible radiologic practices. The course should be of 
special interest to the younger men. 

Course 305 will start at 1:30 p.m. and will be 
held in Napoleon Room No. 3. No tickets will be 
required for this course. 


COURSE 306 
and 
COURSE 406 


Thursday and Friday 


WILLIAM H. SHEHADI, M.D. 
Port Chester, New York 


Radiologic Study of the Biliary Tract 


Although some pathologic conditions involve pri- 
marily the liver and others the extra hepatic biliary 
tract, radiologically as well as clinically, the biliary 
tract should be considered one unit. The anatomy, 
physiology and pathology of the biliary tract will be 
briefly reviewed, with special emphasis on a study of 
liver function tests and jaundice, bringing out the 
role they play in biliary tract visualization. 

The course will encompass the technique of liver 
examination, liver function tests and Jaundice, and a 
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study of liver diseases which are radiologically sig- 
nificant. 

Also the techniques of gallbladder and bile duct 
visualization, the relative value of the oral and in- 
travenous methods, and an evaluation of contrast 
media used in biliary tract visualization will be 
covered. The commonly as well as the infrequently 
encountered diseases of the gallbladder and ducts 
and the so-called postcholecystectomy syndrome will 
be discussed from a radiologic point of view. 


COURSE 308 
and 
COURSE 408 


Thursday and Friday 


BERNARD $. EPSTEIN, M.D. 
New Hyde Park, New York 


Myelographic Changes Associated 
with Spinal Osteophytosis 


Course 308. The instructor's technique for myelo- 
graphic examination and the normal radiographic 
anatomy of the spinal canal will be presented briefly. 
Variations in the architecture of the vertebrae af- 
fecting the available space in the spinal canal will be 
considered. The clinical and radiologic aspects of 
spondylosis deformans and concomitant degenera- 
tive changes in the intervertebral disks will be re- 
viewed. The consequences of intraluminal protrusion 
of spurs and ridges into the spinal canal and the in- 
tervertebral foramina will be discussed. 


The Radiographic Investigation 
of the Basilar Cisterns 


Course 408. The normal anatomy of the basilar 
cisterns and their pneumoencephalographic demon- 
stration will be reviewed, including mention of the 
diagnostic aid afforded by laminagraphy and posi- 
tive contrast examinations. The changes produced 
by neoplastic lesions impinging upon the basilar cis- 
terns will be discussed, correlating the cisternal ab- 
normalities with those of the adjacent brain and 
cranium. The effects of various inflammatory 
changes also will be considered. 


rtt 


COURSE 309 
and 
COURSE 409 
Thursday and Friday 
RICHARD G. LESTER, M.D. 
Richmond, Virginia 
Angiocardiography in the Diagnosis 
of Operable Heart Disease 


The place of angiocardiography and aortography 
in the diagnosis of many congenital cardiac lesions 
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and certain acquired diseases is now well established. 
In these sessions emphasis will be placed on those con- 
ditions that are amenable to surgical correction or 
amelioration. Correlation with postmortem anatomy 
will be provided in large part by comparison of 
angiocardiograms and specimens of individual pa- 
tients. 


Introduction to Angiocardiography 


Course 309. This session will begin with a discus- 
sion of indications for angiocardiography. Methods 
and techniques will be presented. The equipment nec- 
essary for both forward and selective examinations 
will be noted and the relative merits of rapid-film 
units and cineradiographic apparatus discussed. 

Methods for the analysis of angiocardiographic 
examinations will follow. Criteria for the diagnosis 
of the more common lesions will be given. Data of 
importance to the surgeon will be emphasized. 


Advanced Angiocardiography 


Course 409. A more detailed analysis of certain of 
the findings in lesions discussed in the previous ses- 
sion will be provided. In addition, there will be con- 
sideration of other lesions of relative rarity but of 
surgical significance. The place of angiocardiography 
as a research method will be touched upon. 

Participants are invited to show and discuss prob- 
lem cases during the second session. 


COURSE 311 
and 
COURSE 411 


Thursday and Friday 


GEORGE T. WOHL, M.D. 
Philadelphia, Pennsylvania 


JOHN KIRKPATRICK, M.D. 
Philadelphia, Pennsylvania 


The Role of the Radiologist in 
Bone Tumor Diagnosis 


There have been many recent advances in our 
knowledge of bone lesions. These make possible a 
more accurate roentgen diagnosis of many benign 
and malignant bone tumors. In this course a prac- 
tical method of analyzing bone lesions useful to the 
radiologist will be presented. 

A simplified pathologic correlation will be dis- 
cussed. Many cases will be presented drawn from the 
files of the Philadelphia Orthopedic-Radiologic- 
Pathologic Conference. In the first session, the classi- 
fication of bone tumors will be presented. The 
method of analyzing bone lesions will be reviewed. 
The various benign bone tumors will be presented 
for discussion. The second session will cover malig- 
nant bone tumors and lesions simulating bone tumors. 
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COURSE 312 
and 
COURSE 412 


Thursday and Friday 


JOHN A. CAMPBELL, M.D. 
Indianapolis Indiana 


E. C. KLATTE, M.D. 
Indianapolis, Indiana 


Cineradiography 


That cineradiography is a useful research method 
and teaching aid has been established. It has also 
received wide acceptance as a practical clinical meth- 
od in the cardiovascular, genitourinary, and gastro- 
intestinal fields and 1s gaining popularity in ortho- 
pedic, neurologic, and certain other applications. 
Some type of image intensification must be utilized 
to permit an acceptable radiation dose to the patient. 
This may result in a reduction in desirable image 
detail and limitation in field size. 

The diagnostic yields obtained with currently 
available equipment may be enhanced by a proper 
understanding of the inherent limitations of the 
method, the controllable technical factors, and the 
requirements for successful clinical adaptations. 
This course will present the technical and clinical 
considerations in cineradiography as outlined below. 

Course 312. Part r— Technical Considerations: 1. 
Historical. 2. Current types of cine systems. 3. 
Roentgen-ray tube requirements. 4. Table adapta- 
tions. 5. Optical systems. 6. Cameras. 7. Image reso- 
lution, brightness and contrast requirements. 8. 
Exposure factors. 9. Kinescopic versus direct record- 
ing. 10. Film characteristics. 11. Processing. 12. Film 
projection and viewing. 13. Filing. 14. Radiation 
dose. 15. Control of image quality. 

Course 412. Part II—Clinical Considerations: 
I. Advantages and disadvantages of clinical cine- 
radiography. 2. Clinical methodology of (a) cine- 
cardioangiography, (b) cystourethrography, (c) or- 
thopedic applications, (d) neuroroentgenology, (e) 
gastrointestinal applications, (f) gynecologic appli- 
cations, (g) respiratory applications. 3. Future de- 
velopments. 


— 


COURSE 313 
Thursday 


HARRY Z. MELLINS, M.D. 
Brooklyn, New York 


Nonobstructive Acute Abdominal Disorders 


An analytic approach to the roentgenographic 
diagnosis of the nonobstructive acute abdominal 
disorders will be presented. Emphasis will be placed 
upon the plain film findings. The importance of se- 
rial or follow-up examinations will be stressed. The 
course will include inflammatory conditions, trauma, 
toxic conditions and vascular disorders. 
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COURSE 321 
Thursday 


JOHN HALE, Ph.D. 
Philadelphia, Pennsylvania 


A Diagnostic Physics Laboratory Course 
for Radiology Residents 


Teaching of radiologic physics has tended to over- 
emphasize the physics of therapy and radioactive 
isotopes. In an attempt to balance this situation, a 
one week long laboratory course in the physics of 
diagnostic radiology has been designed for residents 
at the Hospital of the University of Pennsylvania. 
This course will be described in some detail. The 
theoretic background and practical importance of 
each experiment will be discussed, and typical ex- 
perimental results will be shown. 

The course consists of the following experiments: 

Radiography: (1) Basic measurements of the 
physical characteristics of a radiographic unit. (2) 
Film response characteristics. (3) Effect of radio- 
graphic equipment variables. (4) Effect of darkroom 
variables. (5) Unsharpness. (6) Perception of the 
visual image. 

Fluoroscopy: (1) Basic physical measurements in 
fluoroscopy. (2) Contrast and detailed perception 
of: (a) a conventional fluoroscope, (b) an image in- 
tensifier. 


— 


COURSE 322 
Thursday 
M. V. PETERS, M.D. 
Toronto, Ontario, Canada 


Indications for Radiotherapy during the 
Course of Hodgkin's Disease 


In this presentation the treatment of the new case 
of Hodgkin's disease according to stage will be re- 
viewed and a suggested plan of management pre- 
sented based on the findings on admission. 

The treatment of recurrent disease is often more 
puzzling than the management of the newly diag- 
nosed case. For this reason radiotherapy and chemo- 
therapy will be discussed with regard to the more 
important sites of recurrence. 


COURSE 323 
Thursday 


WALTER T. MURPHY, M.D. 
Buffalo, New York 


Carcinoma of the Vagina and Female Urethra 


Primary carcinomas of the vagina and female 
urethra occur relatively infrequently. However, they 
should be of great importance to the radiation 
therapist because of their impressive radiocurability 
with resultant preservation of normal pelvic func- 
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tions. Discussion will cover the clinical-pathologic 
aspects, the various radiotherapeutic techniques, 
radiation tolerance of the vulvo-perineal and con- 
tiguous pelvic tissues, and end results. 


Meet Ü E 


COURSE 324 
Thursday 


BERNARD ROSWIT, M.D. 
Bronx, New York 


Cancer Chemotherapy in Radiologic Practice 


It is essential that radiologists keep well informed 
of newer developments in cancer chemotherapy in 
order to improve their management of patients with 
advanced disease. This course has, therefore, been 
planned by a radiologist for radiologists to discuss 
all available drugs, dosage, indications, clinical bene- 
fits, toxicity, complications and, above all, integra- 
tion of drugs with the radiation treatments. A chemo- 
therapy manual will be provided to participants. 


m m—— 


COURSE 401 
Friday 
EDWARD B. SINGLETON, M.D. 
Houston, Texas 


Pediatric Chest Abnormalities 


. Technique 
. The normal chest and variations of normal 
. Abnormalities of the thoracic cage 
. Newborn pulmonary complications: a. varia- 
tions of perinatal distress—hyalin membrane 
disease, aspiration. syndrome and pulmonary 
hemorrhage; b. pneumonias including aspira- 
tion secondary to pharyngeal incoordination 
and esophageal atresia 
5. Congenital anomalies: congenital lobar em- 
physema, congenital cystic malformation, dia- 
phragmatic abnormalities, pulmonary agenesis 
and hypoplasia 
6. Pulmonary abnormalities acquired in later in- 
fancy and childhood: a. types of pneumonia 
and their complications; b. acquired tracheo- 
esophageal fistula; c. foreign bodies; d. fibro- 
cystic disease; e. bronchiolitis 
7. Rare pulmonary conditions: pulmonary al- 
veolar microlithiasis, neoplastic diseases, pul- 
monary fibrosis, hemosiderosis, cytomegalic 
inclusion disease 
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COURSE 402 COURSE 404 
Friday Friday 
WILLIAM T. MESZAROS, M.D. ROBERT H. FREIBERGER, M.D. 
Chicago, Illinois New York, New York 
Roentgen Cardiology of Adults The Roentgen Examination of the Foot 

i. The normal heart The interpretation of the roentgen examination 
2. Cardiac mensuration of the foot with the exceptions of fractures and dis- 
3. Cardiac chamber enlargement locations is very frequently delegated to the ortho- 
4. Hypertensive heart disease pedic surgeon. The course is designed to give the 
5. Rheumatic heart disease radiologist a basic knowledge of tarsal and forefoot 
6. Arteriosclerotic heart disease alignment. 
7, Luetic heart disease The following points will be covered: 
8. Cor pulmonale 1. Technique of roentgen-ray examination 
g. Miscellaneous disorders: a. thyroid heart dis- 2. An explanation of the terms varus and valgus 


ease; b. anemia; c. hemachromatosis; d. Addi- 
son's disease; e. dissecting aneurysm; f. sclero- 
derma; g. carcinoid 

10. Diseases of the pericardium 

11. Congenital heart disease in adults 

12, The lungs in heart disease 


COURSE 403 
Friday 
BERTRAM R. GIRDANY, M.D. 
Pittsburgh, Pennsylvania 


Television Tape Studies of Fluoroscopic 
Procedures in Pediatric Radiology 


The radiology department at the Children’s Hos- 
pital of Pittsburgh utilizes television tape recording 
of the fluoroscopic image mediated through a newly 
developed image orthicon television camera optically 
coupled to a 9 inch image amplifier. The system per- 
mits recording on television tape and simultaneous 
viewing on the closed circuit television monitor at 
the same low levels of radiation required for closed 
circuit television viewing alone. 

The television tape recordings are transferred to 
16 mm. sound motion picture film for showing on 
standard projectors with or without sound. These 
recordings offer unusual opportunities for the study 
of all aspects of motion radiography. 

Standard methods of fluoroscopic examination of 
infants and children with recordings of normal and 
abnormal conditions will be shown. Included are 
cardiospasm, congenital and acquired stenosis of the 
esophagus, H-type tracheoesophageal fistula without 
esophageal atresia, pyloric stenosis, palatal speech 
studies, neurogenic megacolon, malrotation, etc. 


and how they apply to the foot and ankle. Why the 
changes in tarsal alignment, primarily of the talus 
and calcaneus, can be expressed in terms of varus 
and valgus. A minimal amount of anatomy will be 
included 

3. The normal foot 

4. Specific foot deformities such as flatfoot, me- 
tatarsus adductus, metatarsus varus, talipes equino- 
varus, congenital plantar flexion of the talus, cal- 
caneus and calcaneo-cavus 

$. Recognition of tarsal coalitions 

The course is designed to correlate physical and 
roentgen examination. 


COURSE 407 
Friday 
LEO S. FIGIEL, M.D. 
Detroit, Michigan 


The Colon: Roentgenographic Considerations 


The material presented in this course will establish 
evidences of a relationship between the colonic polyp 
and colonic cancer. The detection, significance and 
follow-up studies of selected case material dealing 
with the colonic polyp will be presented. 

The incidence of error in the detection of colonic 
cancer will be discussed and measures to prevent 
such errors will be stressed. 

The ileocecal region and the appendix will be 
covered in detail. The remainder of the course will 
deal with the barium enema examination in various 
obstructive conditions other than carcinoma, e.g., 
volvulus, colo-colic intussusception and others. The 
more unusual entities in which a specific diagnosis 
is frequently possible such as endometriosis, pneu- 
matosis coli, etc., will also be considered. 
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COURSE 410 
Friday 


KURT AMPLATZ, M.D. 
Minneapolis, Minnesota 


Techniques of Angiography 


This course will deal with the various methods 
and techniques of angiography and to some extent 
with the indications and reasons for selecting one 
procedure over another. Peripheral arteriography, 
aortography, renal angiography, coronary arteriog- 
raphy, left ventriculography, carotid, vertebral and 
subclavian angiography will all be discussed. Per- 
cutaneous puncture with insertion of catheters of 
various types will be stressed. The desirability of 
using some type of pressure injector will be pointed 
out as well as many other facets of angiographic 
technique. Questions will be welcomed. 


Mer —À 


COURSE 421 
Friday 
JOSE SALA, M.D. 
Columbia, Missouri 


Treatment of Carcinoma of the Uterine Cervix 


This course will be based on the experience at The 
Ellis Fischel State Cancer Hospital from 1945 to the 
present. Different techniques will be reviewed, in- 
cluding the use of transvaginal irradiation and curie 
therapy. Five year results will be given for the vari- 
ous methods. 


COURSE 422 
Friday 
FRANK BATLEY, M.B., ChB., D.M.R.T. 
Syracuse, New York 


Common Errors in Radiotherapeutic Technique 


The following philosophy of radiotherapy will be 
illustrated. Cobalt therapy cannot replace intersti- 
tial implantations for small mouth lesions, yet, gold 
grains are often preferable to radium needles. This 
heresy is held with the belief that only those im- 
plantations should be performed in which the dose 
can be calculated or nearly calculated. Large implants 
are advised as often as commando surgery. 

The method of using parallel opposing fields with 
external irradiation is the easiest and worst tech- 
nique. Less than three fields should never or hardly 
ever be used. 

Radiosensitivity and radioresistance are now old- 
fashioned and misleading concepts, but the terms 
radiocurable and radio-incurable are not. One should 
know the limitations—or at least the limitations of 
the patient’s tissues. 
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Illustrations will include reminiscences of the 
Holt Radium Institute in Manchester, consisting 
of the commencement of the “Find Point A Game,” 
the use and abuse of the Paterson-Parker rules 
demonstrated by an electric toaster, the devaluation 
of the British roentgen, and the experiences of some 
early days with the first or second cobalt unit in 
Canada—2 half lives later. 


COURSE 423 
Friday | 
WALTER T. MURPHY, M.D. 
Buffalo, New York 


Complications of Head and Neck Irradiation 


Radiation therapy of head and neck tissues is in- 
dicated for a great variety of primary and metastatic 
neoplasms. Sometimes such treatment precedes or 
follows surgical or chemotherapeutic procedures. 
Risks of cancerocidal irradiation are always real 
even with modern techniques. Avoidance of com- 
plications is made easier by an understanding of 
what can happen to patients irradiated for different 
clinical entities and with different radiotherapeutic 
techniques. 


COURSE 424 
Friday 
JAMES J. NICKSON, M.D. 
New York, New York 


Applied Radiation Biology 


In this course the fundamentals of radiation biol- 
ogy with particular reference to the clinical situa- 
tion will be discussed. Consideration will be given to 
the opportunities that exist for improvement of the 
results of radiation therapy, and also to the oppor- 
tunitles that exist for advancing our knowledge in 
radiation biology by appropriately designed observa- 
tions and trial studies in patients. 


COURSE 425 
Friday 


FERNANDO G. BLOEDORN, M.D. 
Baltimore, Maryland 


The Combined Use of Radiotherapy and 
Surgery in Treatment of Cancers of 
the Lung and Esophagus 


A program of combined radiotherapy and surgery 
for lung and esophageal carcinomata was established 
at the University of Maryland Hospitals in 1956. 

This course will consider the basis for such an ef- 
fort, the reasons for failure to cure these lesions, the 
philosophy and techniques of treatment, the com- 
plications of the method, and an analysis of results. 
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CONDENSED SCHEDULE OF COURSES 


3:00 to 4:30 P.M. 


Diagnostic Roentgenology 


101—Finby 





102—Hope 


103—M organ 


104— Rubin 
105—Tuddenham 
106— Etter 


107— Weens 
Gay 


108— Levin 


109—Macmillan 
110—Nelson 


111—Wittenborg 
112—Egan 


113— Marshak 


Male Cystourethrography 


Roentgen Facts and Fallacies 
Regarding the Normal and 
Abnormal | Genito-urinary 
Tract of Infants and Chil- 
dren 


Screen Intensification and 
Cineradiography 


The Development of a Dy- 


namic Classification of Bone 
Dysplasias 


New Concepts in Radio- 


graphic and Interpretative 
Techniques 


Normal and Pathologic 
Roentgen Anatomy of the 
Skull and Paranasal Sinuses 


Roentgenology of the Pul- 


monary Circulation—Diag- 
nosis of Certain Physiologic 
Changes 


The Fundamentals of Bone 


Disease 
Sinuses 


Bronchography 


Pelvis and Hips in Infancy 


and Early Childhood 


Over Five Years’ Experience 


with Mammography 


The Small Intestine 


September 26, 1961 


Therapeutic Radiology, Nuclear Medicine 
Physics and Radiobiology 


121—del Regato 


122—Sanger 


123—Williams 


124—D'Angio 


El Papel de la Radioterapia 
en el Tratamiento del Can- 
cer (In Spanish) 


Diagnostic Uses of Radio- | 


isotopes (Other Than for 
Thyroid Disease) 


The r, rad and rem in Speci- 
fication of Dose 


Radiation Therapy in the 


Management of Children 


with Tumors 


39? 


WEDNESDAY 


American Roentgen Ray Society 


AucUsT, 1961 


CONDENSED SCHEDULE OF COURSES 


3:00 to 4:30 P.M. 


Diagnostic Roentgenology 


201— Fischer 


Dodd 

Debbas 
202— Hope 
203— Nice 


204— Jacobson 


205—Dotter 
(Same as 
405) 


206—-Etter 





207—Felson 


208— Levin 


200— Macmillan 





210— Nelson 


211—Schatzki 


212—Eyler- 
Ormond 


Lymphography 


Mediastinal Mass Lesions in 
Infants and Children 


Roentgenographic Manifes- 


tations of Collagen Diseases 


Malignant Bone Tumors— 
Primary and Secondary 


The Mechanism and Practical 


ManagementofCardiovascu- 
lar Emergencies Likely To 
Arise in a Radiology Depart- 
ment 


Normal and  Pathologic 


Roentgen Anatomy of the 
Skull and Paranasal Sinuses 


Some Fundamentals in Chest 


Roentgen Interpretation 


The Fundamentals of Bone 


Disease 


Mastoids, Lateral Neck and 


Larynx 


Bronchography 


Differential Diagnosis of Le- 


sions at the Lower End of the 
Esophagus 


The Acute Abdomen 


September 27, 1961 


Therapeutic Radiology, Nuclear Medicine, 
Physics and Radiobiology 


221—Sheline 


222—Stein 


223—Kramer 


224—Martin 


225—Marcial 


Radiotherapeutic Retreat- 


The Use of Radioisotopes in 
the Diagnosis and Treatment 


of Thyroid Disease 


The Use of Megavoltage 


Therapy in the Treatment of 
Internal Cancer 


ment: To Do or Not To Do? 


The Treatment of Pulmonary 
Metastases with Roentgen- 
ray Therapy 


Cancer of the Tongue: Its 


Therapeutic Management 
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THURSDAY 


American Roentgen Ray Society 
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CONDENSED SCHEDULE OF COURSES 


3:00 to 4:30 P.M. (except Course 305) 


Diagnostic Roentgenology 


301-——Barden 


3( 2 —Hilbish 
Bartter 


303—McDonnel 


304— Jacobson 


305*— Barth 
Bailey 
Buchanan 
Present 
Wachow- 

ski 


306—Shehadi 


307—Felson 


308— Epstein 


300— Lester 


310—Marshak 


311—Wohl 
Kirkpatrick 


312—Campbell 


Klatte 


313—Meellins 


Interpretation of Radiologic 
Signs of Abnormal Pulmo- 
nary Function 


Roentgen Findings in Dis- 


eases with Abnormal Calci- 
um Deposition 


The Radiation Hazard 


The Vaterian Segment: Nor- 


mal and Abnormal 


Current Opinions from the 
American College of Radiol- 
ogy on Principles of Ethics 
and Economics 


Radiologic Study of the Bili- 


ary Tract 


Some Fundamentals in Chest 


Roentgen Interpretation 


Myelographic Changes Asso- 


ciated with Spinal Osteophy- 
tosis 


Introduction to Angiocardi- 


ography 


The Small Intestine and Co- 


lon 


The Role of the Radiologist in 


Bone Tumor Diagnosis 


Cineradiography. Part I. 


Nonobstructive Acute Ab- 


dominal Disorders 


September 28, 1961 


Therapeutic Radiology, Nuclear Medicine, 
Physics and Radiobiology 


321—Hale 


322—Peters 


323—Murphy 


324—Roswit 


A Diagnostic Physics Lab- 
oratory Course for Radiology 
Residents 


Indications for Radiotherapy 
during the Course of Hodg- 
kin’s Disease 


Carcinoma of the Vagina and 
Female Urethra 


Cancer Chemotherapy in 
Radiologic Practice 


* Course 305 will start at 1:30 p.m. and will be held in Napoleon Room No. 3. 
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FRIDAY 


American Roentgen Ray Society 


Aucust, 196t 


CONDENSED SCHEDULE OF COURSES 


1:30 to 3:00 P.M. 


Diagnostic Roentgenology 


401—Singleton 


402—Meszaros 


403—Girdany 


404—Freiberger 


405—Dotter 
(Same as 
205) 


406—Shehadi 


407—Figiel 


408—Epstein 


409—Lester 


410—Amplatz 





411— Wohl 


Kirkpatrick 


412—Campbell 


Klatte | 


The Radiographic Investiga- 


Pediatric Chest Abnormali- 
ties 
Roentgen Cardiology of 
Adults 


Television Tape Studies of 
Fluoroscopic Procedures in 
Pediatric Radiology 


The Roentgen Examination 
of the Foot 


The Mechanism and Practi- 


cal Management of Cardio- 
vascular Emergencies Likely 
To Arise in a Radiology De- 
partment 


Radiologic Study of the Bili- 


ary Tract 


The Colon: Roentgenograph- 


ic Considerations 





tion of the Basilar Cisterns 


Advanced Angiocardiogra- 
phy 


Techniques of Angiography 
The Role of the Radiologist 


in Bone Tumor Diagnosis 


Cineradiography. Part 1I. 


September 29, 1961 


Therapeutic Radiology, Nuclear Medicine, 
Physics and Radiobiology 


421—Sala 


422—Batley 


423—Murphy 


424—Nickson 


425—Bloedorn 


Treatment of Carcinoma of 
the Uterine Cervix 


Common Errors in Radio- 
therapeutic Technique 


Complications of Head and 
Neck Irradiation 


Applied Radiation Biology 


The Combined Use of Radio- 


therapy and Surgery in 
Treatment of Cancers of the 
Lung and Esophagus 
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BOOK REVIEW 


Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return 
for the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


Tug ATOM AND THE Enercy REvorurioN. By 
Norman Lansdell. Cloth. Price, $6.00. Pp. 
200, with 32 illustrations. Philosophical 
Library, Inc., 15 East goth Street, New 
York, N. Y., 1958. 


This very readable book is addressed to the 
"general reader" who wishes to learn more 
about the social and political impact of the 
great atomic energy revolution. It should prove 
of interest to the men in business and industry, 
who must adapt themselves to the new econ- 
omy, as well as to the specialist in related fields 
of inquiry. After a discussion of world re- 
sources of fuel and of expected world demands 
for increasing amounts of energy, the author 
describes various new sources of energy, 
notably, atomic energy. Fission and fusion 
energy and their releases are discussed in detail, 
followed by a description of the natural sources 
of materials for atomic energy developments. 
Interesting ideas are presented on radiation 
risks and insurance against them, on the in- 
fluence of atomic energy development upon 
other industrial techniques, on the influence of 
atomic energy on the balance of world trade 
and finally on the relation of private industry to 
the state in respect to atomic energy. The wide 
scope of the impact on world affairs from the de- 


velopment of atomic energy is impressively. 


presented. Unfortunately, the book has no 
index, which, in a work of this type, written 
for the general reader, would have been 
especially useful. A three-page glossary of 
scientific terms partially makes up for this 
omission. 

Orro Gasser, PH.D. 


BOOKS RECEIVED 


THe Spina Corp; Basic ASPECTS AND SURGICAL 
CONSIDERATIONS. By George Austin, Professor 
and Head, Division of Neurosurgery, University 
of Oregon Medical School; Chief Consultant in 
Neurosurgery, Veterans Administration Hospital, 
Portland, Oregon; Formerly, Assistant Professor 
of Neurosurgery, University of Pennsylvania. 
Cloth. Price, $26.50. Pp. 532, with 363 illustra- 
tions. Charles C Thomas, Publisher, 301-327 East 


Lawrence Avenue, Springfield, Hl., 1961. 

Protecrion AcGainst RADIATION; A PRACTICAL 
Hanpgook. By John D. Abbatt, M.B., Ch.B., 
D.M.R.; J.R.A. Lakey, Ph.D., B.Sc., A.Inst. P.; 
and D. J. Mathias. Cloth. Price, $6.50. Pp. 235, 
with 44 illustrations and 35 tables. Charles C 
Thomas, Publisher, 301-327 East Lawrence 
Avenue, Springfield, Ill., 1961. 

CANCER OF THE NasoPHARYNx: Irs NaTrunRAL His- 
TORY AND TREATMENT. By M. Lederman, M.B., 
D.M.R., F.F.R., Deputy Director, Radiotherapy 
Department, Royal Marsden Hospital; Consulting 
Radiotherapist, The Royal National Throat, Nose 
and Ear Hospital, The Metropolitan Ear, Nose 
and Throat Hospital, Moorfields Eye Hospital, 
The Royal Eye Hospital, The Chelsea Hospital for 
Women, London, England. Cloth. Price, $6.75. 
Pp. 117, with 53 illustrations. Charles C Thomas, 
Publisher, 301-327 East Lawrence Avenue, Spring- 
field, Ill., 1961. 

PROBLEMS or INFECTION, Immuniry AND ALLERGY 
IN Acure Raptation Diseases. From the Rus- 
sian by N. N. Klemparskaya; O. G. Alekseyeva; 
R. V. Petrov; and V. F. Sosova. Translated by 
Lydia Venters, Argonne National Laboratory, 
Lemont, Illinois, Cloth. Price, $7.50. Pp. 165, with 
34 illustrations and 29 tables. Pergamon Press, 
Inc., 122 East 55th Street, New York 22, N. Y., 
1961. 

Le Neopraste MALIGNE DELLA TinorpEe; Diac- 
NOSI E Terapia. By Franco Chiariotti. Paper. 
Pp. 187, with many illustrations and tables. 
Minerva Medica, 1961. 

ANNUAL Review or Mepicine. Volume 12. David 
A. Rytand, Editor, Stanford University School of 
Medicine; and William P. Creger, Associate Edi- 
tor, Stanford University School of Medicine. 
Cloth. Price, $7.00. Pp. 455, with few illustrations 
and tables. Annual Reviews, Inc., Palo Alto, 
California, 1961. 

IXrH INTERNATIONAL CowcGREess or RADIOLOGY. 
Volume I. Edited by Prof. B. Rajewsky, Dr. phil. 
nat, Dr. med. h. c., Dr. med. h. c., Frankfurt a. 
M., Präsident des Kongresses. Cloth. Pp. 800, . 
with numerous illustrations. Georg Thieme Verlag, 
Herdweg 63, Stuttgart, Germany, 1961. In the 
U. S. A. and Canada, Intercontinental Medical 
Book Corporation, New York 16, N. Y. 

IXru INTERNATIONAL ConGRESS OF RapioLocv. 
Volume II. Edited by Prof. B. Rajewsky, Dr. 
med. h. c., Dr. med. h. c., Frankfurt a. M., Präsi- 
dent des Kongresses. Cloth. Pp. 825, with numer- 
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ous illustrations. Georg Thieme Verlag, Herd- 
weg 63, Stuttgart, Germany, 1961. In the U. S. A. 
and Canada, Intercontinental Medical Book 
Corporation, New York 16, N. Y. 

Acta RADIOLOGICA SUPPLEMENTUM 196. Mammary 
CARCINOMA; THE BioLocIc CHARACTER or Mam- 
MARY CARCINOMA STUDIED IN 517 CASES BY A 
New Form or MariGNaNcY Geraning. By 
K. A. Hultborn and Bo Törnberg. Paper. Price, 
Sw.Kr. 35:-. Pp. 143, with 74 illustrations and 140 
tables. Acta Radiologica, Box 2052, Stockholm 2, 
Sweden, 1960. 

AcrA RADIOLOGICA SUPPLEMENTUM 197. [HE Mrror- 
IC AND Raproprotrective EFFECT or CYSTEINE 
AND Lysine IN Rar. By Lars R. Holsti. Paper. 
Price, Sw. Kr. 30:-. Pp. 99, with 17 illustrations 
and 18 tables. Acta Radiologica, Box 2052, Stock- 
holm 2, Sweden, 1960. 

Acra RADIOLOGICA SUPPLEMENTUM 198. THE Iso- 
METRIC RELAXATION PHASE or THE Lert VEN- 
TRICLE; AN ELECTROKYMOGRAPHIC SruDY. By Os- 
borne Bartley. Paper. Price, Sw. Kr. 35:-. Pp. 116, 
with 49 illustrations and 14 tables. Acta Radio- 
logica, Box 2052, Stockholm 2, Sweden, 1960. 

Acra RaproLocicA SUPPLEMENTUM 199. Vaso- 
SEMINAL VESICULOGRAPHY IN HYPERTROPHY AND 
CARCINOMA OF THE PROSTATE WITH SPECIAL REF- 


Books Received 


AUGUST, 1961 


ERENCE TO THE EjAcuLATORY Ducts; a CLINICAL 
AND EXPERIMENTAL ROENTGENOLOGICAL STUDY. 
By Gunnar Willer Vestby. Paper. Price, Sw. Kr. 
38:-. Pp. 194, with 119 illustrations and 17 tables. 
Acta Radiologica, Box 2052, Stockholm 2, 
Sweden, 1960. 

Acra RADIOLOGICA SUPPLEMENTUM 200. CONTRAST 
EXAMINATION OF THE CARDIOVASCULAR SYSTEM 
DURING INCREASED INTRABRONCHIAL PRESSURE. 
By Björn Nordenstróm. Paper. Price, Sw. Kr. 
30:. Pp. 110, with 51 illustrations and 1 table. 
Acta Radiologica, Box 2052, Stockholm 2, Sweden, 
1960. 

Acra Rapro.rocica SUPPLEMENT No. 201. RISA 
ENCEPHALOGRAPHY AND CONVENTIONAL NEU- 
RORADIOLOGIC METHODS; A COMPARATIVE STUDY. 
By Giovanni Di Chiro. Paper. Price, Sw. Kr. 
35: Pp. 102, with 38 illustrations, 60 sketches 
and 3 diagrams. Acta Radiologica, Box 2052, 
Stockholm 2, Sweden, 1961. 

THERAPEUTIC Dose DisrRIBUTIONS wrru Hicu- 
Enercy Rapration. Survey or Existinc DATA 
AND Report oF A PANEL ON Puysicat Dara FOR 
Dose Distrrisurions wira Hicu-Enercy RADIA- 
TION HeLD AT VIENNA, 7-11 NOVEMBER 1960. 
Paper. Pp. 72. International Atomic Energy 
Agency, Kaerntnerring 11, Vienna 1, Austria, 1961. 
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ABSTRACTS OF RADIOLOGICAL 
LITERATURE 


Department Editor: T. Leucutia, M.D., Harper Hospital, Detroit 1, Michigan 


INDEX TO ABSTRACTS 


ROENTGEN DIAGNOSIS 
SKELETAL SYSTEM 


Hont, J. C., and Puca, D. G.: Skeletal lesions 
in neurofibromatosis..............000005: 
Retz, L. D., JR.: Primary liposarcoma of bone: 
report of a case and review of the literature. . 
SCAGLIETTI, O., and STRINGA, G.: Myxoma of 
bons in childhood: ocolos 
ScHajowicz, F.: Giant-cell tumors of bone 
(osteoclastoma); a pathological and histo- 
ëhemical SCUD Ysa tei bis EE Eas uas 
Boss, K. S.: Observations on changes of pat- 
tern in chronic pyogenic osteomyelitis follow- 
ing inadequate administration of penicillin: 
their similarity with other bone diseases. . . 
Boss, K. S.: Atypical osteomyelitis following 
inadequate antibiotic therapy: its similarity 
with fibrous dysplasia. ..... EHE 
Sutro, C. J., Euroa, D. E., and Wirren, M.: 
Low back disorders; values of radiographs of 
the dorsal vertebrae in evaluating the etiol- 
ogy of lumbosacral derangements......... 
VYHNÁNEK, L., Laviéxa, J., and Branos, J.: 
Roentgenological findings in gout. ........ 


Bioop AND LYMPH SYSTEM 


SHEEHAN, R. et al.: The use of lymphography 
as a diagnostic method.................. 


RADIATION THERAPY 


Arneson, A, N., and WirLtAMs, C. F.: Long- 
term follow-up observations in cervical 
CANCE he eta Soo canos T E TE 

Sorro, L. S. J., GRAHAM, J. B., and Pickren, 
J. W.: Postmortem findings in cancer of the 
cervix; an analysis of 108 autopsies in the 
past § VOAIS «chico ate galas ienae eee 

SHELINE, G. E., GorpsEno, M. B., and FELD- 
MAN, R.: Pituitary irradiation for acromeg- 


Curariotri, F.: Unusual aspects of thyroid 
neoplasms pce oe tud qe dia ua Wa e S 
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Barr, N. F., Sran&, M., and Lauegi, J. S.: 
A comparison of two fluorometers designed 
to measure the radiation-induced fluores- 
cence of silver-activated glass rods........ 


RADIOISOTOPES 


Manaro, J. M., Paseyro, P., and Grosso, 
O. F.: The gammagram and the cytogram in 
the study of thyroid carcinoma.. ........ 

Ast, A. F., and Batxus, V. A.: The radio- 
renogram, with radio-renografin-I*!, as a 
diagnostic aid in urologic problems........ 

Winter, C. C., Nonpvkz, R. A., and Tunis, 
M.: Clinical experience with a new test agent 
for the radioisotope renogram: sodium ortho- 
lodohippurate-I?! (hippuran-I??)) .......... 

SiURALA, M. e£ al.: Studies with P*-labelled 
fat. IV. Absorption, distribution and excre- 
tion of radioactivity after ingestion of radio- 
active troleo ssos sib C eS eed P es 

LaMBEnG, B.-A. et aL: Studies with 1H. 
labelled fat. V. Distribution of radioactivity 
after intravenous injection of radioactive 
triolein emulsion.............-...0.00006- 

Rurrin, J. M., and Tyor, M. P.: Radioiso- 
topes as diagnostic aids in gastroenterology; 
AMEVAlUANON ed. so 2 cts ene vienbeuds here er 

Corprey, L. J. et al.: A study of strontium 85 
metabolism in the normal and in the cas- 
fated MOUSE >. danke Gatco DR DEB: 


MISCELLANEOUS 


MAESTRI, A. ef al.: Irradiation of the heart as a 
possible preventative of infarction; arterio- 
graphic studies of the coronary circulation 
in dogs with experimental] infarct which was 
preceded by radiation therapy............ 

MAESTRI, A, and Dazzi C.: Experimental 
microradiographic research on the vascular- 
ity of the myocardium of the normal heart 
and following radiation therapy........... 

Levy, M. L. et al.: Hepatic blood flow varia- 
tions during surgical anesthesia in man meas- 
ured by radioactive colloid............... 
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ROENTGEN DIAGNOSIS 
SKELETAL SYSTEM 


Hunt, James Creon, and Pucu, Davin G. 
Skeletal lesions in-neurofibromatosis. Radiol- 
ogy, Jan., 1961, 76, 1-20 (Address: J. C. 
Hunt, Mayo Clinic, Rochester, Minn.) 


Neurofibromatosis (Recklinghausen’s disease) is a 
congenital and familial disease presenting abnormali- 
ties of the skin, nervous system, bones and soft 
tissues. While the neurectodermal tissues have been 
accepted as being the tissues more commonly in- 
volved, recent studies have shown that mesodermal 
dysplasia is also a basic component, accounting for 
most of the skeletal defects found in this disease. 

A total of 192 cases in which a positive diagnosis of 
neurofibromatosis was made during a ten year period 
from 1948 through 1957 at the Mayo Clinic was 
studied for skeletal defects. In 97 (51 per cent) some 
skeletal abnormality was demonstrated roentgeno- 
graphically. These changes, when analyzed, classi- 
fied and tabulated, revealed that skeletal defects of a 
type considered to be characteristic were present in 
74 cases (39 per cent) and should suggest the possi- 
bility of this disease to the radiologist. 

These defects include: severe angular scoliosis with 
dysplasia of vertebral bodies (14 cases); defects of the 
posterosuperior wall of the orbit (15 cases); disorders 
of bone growth associated with elephantoid hyper- 
trophy of overlying soft tissue (18 cases); congenital 
bowing and pseudoarthrosis (4 cases); erosive defects 
of bone from contiguous neurogenic tumors (36 
cases); and intrathoracic meningocele (1 unproved 
case). 

Other skeletal abnormalities, not characteristic 
but possibly representing mesodermal dysplasia, 
consisted of congenital anomalies of many types and 
a mild scoliosis. Thirty-three examples were found of 
the former and 14 of the latter. Intraosseous cystic 
lesions, described by some writers as a characteristic 
manifestation of neurofibromatosis, were not thought 
by the authors to fall in this classification. No in- 
stances of this lesion were found in this series of cases. 
Osteomalacia, considered by some to be an incidental 
finding in neurofibromatosis, was also not found. 

The incidence of neurofibromatosis among admis- 
sions to the Mayo Clinic during the ten year period 
was I in 3,100, and there were 9 cases (5 per cent) in 
which sarcomatous degeneration occurred.— D. N. 
Dysart, M.D. 


Retz, Louis D., Jr. Primary liposarcoma of 
bone: report of a case and review of the 
literature. 7. Bone C3 Joint Surg., Jan., 1961, 
43-4, 123-129. (From: Department of Sur- 
gery, State University of New York, Upstate 
Medical Center, and the Surgical Service, 
Veterans Administration Hospital, Syracuse, 


N. Y.) 
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A case is reported of a liposarcoma confined to the 
medullary cavity of the tibia. A forty year old male 
had a single well circumscribed central lytic defect in 
the upper metaphysis of the tibia measuring 4 by 5 
cm. in size. The epiphyseal plate was intact. There 
was no periosteal reaction or cortical erosion. There 
was loss of thé normal trabecular pattern and a 
"ground glass” appearance. 

The lesion wás curetted and packed with bone but 
four months later there was extension down the shaft. 
A midthigh amputation was done and two years later 
there was no evidence of recurrence or metastases. 

Pathologic examination showed no tumor outside 
the bone and no cortical breakthrough. The tumor 
was well differentiated, with areas of typical nonossi- 
fying fibroma associated with sarcoma and an abun- 
dance of intracellular lipids. There were spindle 
shaped foamy lipoblasts and giant vacuolated sarco- 
matous cells. Considerable lymphocytic infiltration 
was seen but no necrosis. 

Liposarcomas are found most frequently in the 
thigh, popliteal space, gluteal region and retroperi- 
toneal space. Only 7 cases of intramedullary lipoma 
and 14 cases of liposarcoma of bone have been re- 
ported. None of the latter were confined solely to the 
medullary cavity, as in the present case. The more 
differentiated liposarcomas are slow growing and 
usually do not metastasize, but they may recur if 
they are not adequately excised. The less differenti- 
ated tumors have a poor prognosis and metastasize 
through the blood stream, commonly to the lungs, 
other bones and the brain.—Martha Mottram, M.D. 


SCAGLIETTI, O., and Srrinca, G. Myxoma of 
bone in childhood. F. Bone & Joint Surg., 
Jan., 1961, 43-4, 67-80. (From: Istituto 
Ortopedico Toscano dell'Università di Fi- 
renze, Florence, Italy.) 


This rare bone tumor closely resembles chondro- 
myxoid fibroma but always shows recurrence after 
simple curettage; therefore, initial resection is indi- 
cated when the diagnosis is established. 

Two new cases are presented as well as 3 previously 
reported, all of which developed during the first 
decade. There was rapid development of pain, swell- 
ing and limitation of motion. 

The lesions were visualized roentgenographically 
as irregularly rounded, lobulated, eccentric radiolu- 
cent defects in the metaphyses and showed a marked 
increase in the thickness of the cortical bone and 
diffuse sclerosis of the underlying spongiosa. Grossly, 
they resembled gelatinous cysts with septa. The 
tumor appears to arise in the subperiosteal extra- 
cortical region and penetrates the spongiosa. Each 
lobule of the tumor contained elongated stellate or 
triangular cells with a margin of closely packed round 
cells and foreign body giant cells. The intercellular 
substance had a uniform thin fibrillar appearance 
with metachromatic staining. Án older myxoma may 
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develop fibromatous elements, so it may be termed 
fibromyxoma. 

Although some might classify myxomas as Juvenile 
forms of chondromyxoid fibroma because they ap- 
pear so similar, it is urged that myxomas be consid- 
ered in a separate category since they occur before 
the age of ten and are characterized by marked pain 
and swelling with rapid progression, marked perios- 
teal reaction seen on roentgenograms, predominance 
of myxoid tissue and a positive reaction for meta- 
chromasia in the ground substance, and invariable 
recurrence after simple curettage but complete 
recovery after resection. —Martha Mottram, M.D. 


Scuajowicz, Frirz. Giant-cell tumors of bone 
(osteoclastoma); a pathological and histo- 
chemical study. 7. Bone & Joint Surg., Jan., 
1961, 43-4, 1-29. (From: Center of Osteoar- 
ticular Pathology and the Department of 
Orthopaedic Surgery and Traumatology, 
Italian Hospital, Buenos Aires, Argentina.) 


This is a review of 85 giant cell tumors with 41 
complete specimens available, so that histochemical 
studies and tissue cultures could be done. Multiple 
histochemical studies were carried out in giant cell 
tumors as well as in other bone and soft tissue lesions 
which contained giant cells. For details as to types of 
enzymes, carbohydrates and lipids tested, the reader 
is referred to the original paper. 

The author believes from his pathologic re 
that the giant cell is of mesenchymal origin and is 
formed by agglutination and conglomeration of the 
mononuclear cell as well as by repeated division of 
the stromal cell nuclei by amitosis or nuclear segmen- 
tation. He feels that the giant cell tumor is a neoplas- 
tic derivation of the osteoclast. 

Giant cells have an abundance of acid phospha- 
tase, betaglucuronidase, succinic-dehydrogenase and 
no alkaline phosphatase. There are also complex 
lipids, probably glyco- or phospholipids. The stromal 
cells of giant cell tumors generally show no enzymat- 
ic reactions, nor do they possess glycogen, mucopol- 
ysaccharides or glycolipids in significant amounts. 

The histochemical findings are identical in the 
multinucleated giant cells of giant cell tumors and 
the so-called variants and in the normal chondro. 
clastic and osteoclastic giant cells. 

The author concludes that histochemical study is 
of no diagnostic value in differentiating giant cell 
tumor from its variants or in defining prognosis. In 
the exceptional case with rapid evolution and recur- 
rence, differentiation from osteolytic osteogenic 
sarcoma can be made easily by the presence of in- 
tense alkaline phosphatase activity in the latter. The 
histologic, clinical and roentgenographic findings 
could not be correlated sufficiently to grade the giant 
cell tumors. 

Radical resection of the tumor with bone grafts is 
recommended because of an increasing number of 
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cases of benign or agressive giant cell tumors which 
have produced metastases with identical histologic 
patterns and which showed progressive growth, 
recurred or transformed into sarcoma,——Martha 
Mottram, M.D. 


Boss, K. S. Observations on changes of pattern 
in chronic pyogenic osteomyelitis following 
inadequate administration of penicillin: their 
similarity with other bone diseases. 7. Indian 
M. A., Apr., 1959, 32, 271-273. (From: 
Fracture and Orthopaedic Department, Med- 
ical College, Calcutta, India.) 


This is a report on 7 cases of chronic pyogenic 
osteomyelitis which had been inadequately treated 
with antibiotics and which presented atypical fea- 
tures simulating various lesions of bone, but exclud- 
ing malignancy. These cases were investigated from 
clinical, roentgenologic and histologic aspects, with 
an attempt to categorize the lesions insofar as pos- 
sible. A definitive diagnosis on the basis of the clini- 
cal and roentgen findings is often dificult and may 
depend on an adequate biopsy specimen and evalua- 
tion of the clinical course over a period of time. 

It was found that inadequate antibiotic adminis- 
tration in the acute stage of pyogenic osteomyelitis 
resulted in unchecked virulence of the organism, 
more marked bony necrosis and rarefied areas which 
roentgenographically simulated bone diseases such as 
hemangioma, fibrocystic disease and Gaucher’s 
disease. Moreover, in other case, new bone formation 
was seen to be more marked, simulating sclerosing 
bone diseases such as osteoid osteoma, Paget’s 
disease, infantile cortical hyperostosis, and Engel- 
man's disease.—Raymond V. Hussey, Captain, 
USAF MC 


Bose, K. S. Atypical osteomyelitis following 
inadequate antibiotic therapy: its similarity 
with fibrous dysplasia. 7. Indian M. A., Dec., 
1959, 33, 464-468. (From: Department of 
Surgery, Medical College Hospitals, Cal- 
cutta, India.) 


Four cases of chronic pyogenic osteomyelitis fol- 
lowing inadequate penicillin treatment are presented 
with an analysis of the clinical features, roentgen 
findings, histology, treatment and results. 

The roentgen changes included minimal bone 
necrosis with absence of sequestra and little new bone 
formation. Also, there was a slowly developing cystic 
osteoporosis involving the diaphysis with expansion 
of the shaft and an altered trabecular pattern usually 
associated with fibrous dysplasia. 

The striking feature of this investigation was that 
2 of the 4 cases showed typical histologic and roent- 
gen features of fibrous dysplasia but positive biopsy 
cultures revealed organisms of Streptococcus viridans 
and Bacillus fecalis alcaltgenes. 
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The author concludes that infection may well be 
one factor in the etiology and pathogenesis of fibrous 
dysplasia.—Raymond V. Hussey, Captain, USAF 
MC 


SUTRO, C. J., Enxruicu, D. E., and Wirren, M. 
Low back disorders; values of radiographs of 
the dorsal vertebrae in evaluating the etiol- 
ogy of lumbosacral derangements. Bul. 
Hosp. Joint Dis., Apr., 1960, 27, 42-49. 
(From: Brooklyn Outpatient clinic, U. S. 


Veterans Administration Hospital, Brooklyn, 
N. Y.) 


Patients with severe pains in the lumbar area or in 
the sacroiliac region may, on roentgen examination, 
present minimal or negative findings in the soft or 
osseous parts of the lumbar vertebrae or of the 
pelvic bones. 

It should be remembered that the lower dorsal 
nerves innervate the skin in the lumbar, sacroiliac 
and femoral trochanteric regions. Thus, lesions 
situated in the lower dorsal vertebrae or in their 
contiguous soft parts may cause referred pains in the 
lumbar or pelvic regions. 

The authors present 3 cases of such referred pain 
illustrating the shortcomings of segmental roentgen 
examination and emphasizing the necessity of includ- 
ing roentgen examination of the dorsal vertebrae in 
addition to that of the lumbar and pelvic bones in 
cases of low back disorders.—Charles H. Helmen, 
M.D. 


VYHNANEK, Luzo$S, Laviéxa, Joser, and 
Bianos, Jarostav. Roentgenological find- 
ings in gout. Radiol. Clin., July, 1960, 29, 
256-264. (From: The Radiological Clinic of 
the Charles-University in Prague, and the 
Clinic of Internal Medicine in Pilsen, Czecho- 
slovakia.) 


Six per cent of the patients with chronic inflamma- 
tory rheumatism were found to be suffering from 
gout. The authors describe the roentgen changes in 
gout based on their experience with 44 patients. 

These changes are divided into three groups: in 
Group 1 (20 patients) the findings were negative or 
nonspecific, in Group m (11 patients) there was 
localized osteoporosis of the joint and subchondral 
cystoid areas without damage to the bony cortex; 
and in Group In (7 patients) there were cystoid areas 
with damage to the bone cortex and destruction of 
the joint.—JTames F. McCort, M.D. 


BLOOD AND LYMPH SYSTEM 


SHEEHAN, R., Hresucuysuyn, M., Lin, R. K., 
and Lessmann, F. P. The use of lymphog- 
raphy as a diagnostic method. Radiology, 
Jan., 1961, 76, 47-53. (Address: R. Sheehan, 
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Roswell Park Memorial Institute, Buffalo 3, 
N. Y.) 


The lymphatic system has been visualized roent- 
genographically by a number of investigators using 
the injection of opaque substances, but the first real 
clinical application was not made until 1952. 

The authors report their experiences with lym- 
phangiography undertaken as a diagnostic method in 
40 patients with suspected disease of the pelvic or 
retroperitoneal lymph nodes. The lymphatics were 
first outlined with direct sky blue or Evans blue dye 
injected subcutaneously into the web of the foot 
between the first and second phalanges. A cut down 
was then made on the dorsum of the foot; the lymph 
vessel was located; and the contrast medium was 
injected. In 7 cases, a water soluble medium was 
used, with only 3 satisfactory results. An oily me- 
dium was employed in 31 studies with satisfactory 
diagnostic results in 27 of these. Ethiodol, which 
contains 37 per cent iodine in organic combination 
with the ethyl esters of the fatty acid of poppyseed 
oil, seemed to produce the best results. 

In general, the lymph nodes were visualized up to 
the level of L-2. Complications were minimal, with 
gradual absorption of the contrast medium. The 
procedure seemed to have greater diagnostic value in 
lymphomas than in metastatic lymph node involve- 
ment. Small metastatic lesions were not detectable. 
The lymph nodes completely filled with tumor did 
not take up the dye, but displacement of the neigh- 
boring channels was sometimes shown. Incomplete 
filling or inflammatory changes occasionally caused 
defects which were difficult to interpret. 

Venography or intravenous pyelography can 
visualize pathologic lesions in many cases, while 
lymphography can be of value in cases where lym- 
phogenous involvement cannot be determined by 
conventional methods. Lymphography can also be 
used to explore the normal lymphatic system and to 
evaluate changes following chemotherapy. The 
procedure is time consuming and experience is needed 
for correct interpretation of the results.—James C. 
Moore, M.D. 


RADIATION THERAPY 


Arneson, A. N., and WirLiAMs, Camor F. 
Long-term follow-up observations in cervical 
cancer. Am. J. Obst. E Gynec., Oct., 1960, So, 
775-790. (From: Department of Obstetrics 
and Gynecology, and the Mallinckrodt 
Institute of Radiology, Washington Univer- 
sity School of Medicine, St. Louis, Mo.) 


The authors report a statistical study of their long 
term follow-up observations in cervical cancer. A 
consecutive series of 394 patients seen between the 
years 1935 and 1954 was reviewed. Of this group, 
there were 374 patients with invasive cancers who 
received treatment: 32 per cent were Stage 1, 48.5 
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per cent Stage 1I, 16.5 per cent Stage m1, and 3 per 
cent Stage 1v. The five year survival for Stage 1 
cases was 78.3 per cent, for Stage 11 $4.1 per cent, 
and for Stage 1 37.1 per cent. There were no Stage 
iv five year survivals. The five year over-all survival 
rate was 57.5 per cent. The five year survival values 
give a realistic view of cure rates. A patient clinically 
well after five years has little probability of dying 
from cancer. 

A five to twenty year follow-up is also reported for 
this series of patients. To test the effectiveness of 
treatment over the years, the series is divided into 
two groups of approximately equal numbers—those 
seen before and those after 1949. The relative five 
year results for these two groups are compared. Án 
increase in survival is not demonstrated in the more 
recently treated patients, despite the fact that the 
percentage distribution of early lesions increased. 
This difference in results is then studied by using 
cumulative survival rates. 

The authors' experience with programs of second- 
ary irradiation has been unfavorable in the treat- 
ment of persistent or reappearing cancer. Ín more 
than so such attempts, only 2 patients have survived 
an additional five years after a second course of 
radiation therapy. 

The rate of major complications, such as the 
incidence of fistula formation, has fallen from 11 per 
cent in the earliest years to 2 per cent in the 1950- 
1954 period. This improvement is taken as evidence 
of an advance in treatment technique, despite the 
lack of increased survival rates for the most recent 
years.—Richard L. Jontz, M.D. 


Sotro, Luciano S. J., GraHam, Joun B., and 
PickrEN, Joun W. Postmortem findings in 
cancer of the cervix; an analysis of 108 au- 
topsies in the past 5 years. dm. F. Obst. &8 
Gynec., Oct., 1960, 80, 791—794. (From: 
Departments of Gynecology and Pathology, 
Roswell Park Memorial Institute, Buffalo, 
N. Y.) 


From June, 1954 to May, 1959, a total of 108 
autopsies were performed at Roswell Park Memorial 
Institute on patients diagnosed and treated previ- 
ously for carcinoma of the uterine cervix. Of these 
patients 85 per cent had been treated during the 
preceding five years; 75 per cent had received their 
primary treatment at the Institute; and 9o per cent 
of the total had received what is now considered to be 
adequate treatment. 

In 23 per cent, the original stage of disease was 
unknown because of initial treatment elsewhere; 21 
per cent were Stage I, 23 per cent Stage r1, 21 per cent 
Stage mi, and 12 per cent Stage tv. 

Regarding the clinical response to primary treat- 
ment, 37 per cent had persistent pelvic disease, 52 per 
cent recurrent pelvic disease, 9 per cent no pelvic 
tumor, and 2 per cent unknown. 
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The leading cause of death was renal failure (37 
per cent), manifested by uremia due to obstruction or 
pyelonephritis. 

Of the 93 patients having tumor present at au- 
topsy, in only 15 per cent was the disease limited to 
the pelvis. In 28 patients there was bladder involve- 
ment and in only 12 was the rectum invaded. 

Distant metastases were found in 79 patients (85 
per cent) with the lung (38 per cent) and liver (37 per 
cent) being the most common sites; 20 per cent of the 
cases had bone involvement, mainly in the spine. 

Lymph node metastases were found in 61 of the 93 
patients having disease; in 6 instances these were 
localized in the pelvis; in 33 they were extrapelvic; 
and in 22 they were both pelvic and extrapelvic.—k. 
L. Turner, M.D 


SHELINE, GLENN E., GOLDBERG, Minnie B., 
and FELDMAN, Rosert, Pituitary irradiation 
for acromegaly. Radiology, Jan., 1961, 76, 
70-75. (Address: G. E. Sheline, Department 
of Radiology, University of California Med- 
ical Center, San Francisco 22, Calif.) 


This paper presents the experience gained between 
January, 1942 and March, 1959 at the University of 
California Hospitals, San Francisco, with radiation 
therapy for acromegaly in 37 patients. During this 
time the diagnosis of acromegaly was made in a total 
of 65 patients. Seven cases were discarded because of 
inadequate information, 9 were considered quiescent, 
2 patients had hypophysectomy and 1 was treated by 
estrogen therapy alone. Nine other patients were 
excluded for various reasons. 

In this series, both the "interval" and the “single 
course" techniques were employed. Ten patients 
received a calculated pituitary dose of 1,000 to 2,500 
r. In the other 27 patients, the dose for the initial 
course of treatment was 2,550 to 6,000 r, usually 
given in a period of four to eight weeks. Subse- 
quently, several of those given doses between 2,550 
and 3,500 r received additional therapy. External 
roentgen rays (200, 400 or 1,000 kvp.) were used with 
multiple stationary fields or a rotational technique. 
Therapy was usually begun with a daily pituitary 
dose of 50 r or less and gradually increased to an 
average of about 700 r per week. The daily dose was 
determined by the patient's tolerance. The results of 
irradiation were gauged according to the response 
evident at six weeks, three months, and twelve 
months following completion of each course of ther- 
apy. The follow-up period ranged from one to eight- 
een years. 

Twenty-eight of the 37 patients improved follow- 
ing the initial course of roentgen therapy. In 19 the 
disease was permanently controlled. The improve- 
ment was either incomplete or transient in 9. A dose 
in excess of 3,500 r resulted in improvement in 78 per 
cent of the cases, whereas a lower dose brought the 
disease under control in only 26 per cent; the latter 


402 


figure was raised to 63 per cent by retreatment. The 
disease was considered to be quiescent if headache, 
progression of visual field impairment, sellar destruc- 
tion, skeletal growth, soft tissue swelling and other 
evidence of endocrine hyperactivity ceased. The 
visual fields became normal in 10 of the 14 patients 
for whom data are available. 

These results seem to confirm the contention that 
visual field defects in acromegaly do not constitute a 
contraindication to pituitary irradiation unless they 
are recent, acute, and rapidly progressive. No signif- 
icant complication developed in any patient receiv- 
ing a single course of treatment, even with tumor 
doses up to 6,000 r.— 4. W. Sommer, M.D. 


CuraRroTTI, FRANCO. Alcuni singolari aspetti 
delle neoplasie tiroidee. (Unusual aspects of 
thyroid neoplasms.) Radiol. med., Aug., 1960, 
46, 738—756. (From: Ospedale di Circolo di 
Busto Arsizio, Italy.) 


In a broad sense thyroid cancer is characterized by 
"unusual aspects" from the anatomic, pathologic, 
clinical, diagnostic and therapeutic standpoints. The 
observations which are presented are the result of the 
study of 164 cases of thyroid tumors treated in the 
hospital by different methods. 

(1) Discrepancies between the histologic character- 
istics and the clinical course of thyroid tumors. The 
author notes the long survival of patients with diffuse 
visceral and skeletal metastases and observes that 
tumor types that might be classified as benign cyto- 
logically, may be the origin of extensive generalized 
metastases (benign metastasizing struma, benign 
metastasizing thyroid adenoma). He surveys the 
contributions of other investigators and cites perti- 
nent cases studied by him. Most interesting among 
these is that of a woman thirty-six years of age who 
presented a diffuse nodular metastatic dissemination 
in both lungs which had remained stationary for 
thirteen years with no appreciable complaints. The 
functional thyroid origin of the metastases was 
established by scanning following the administration 
of P", 

(2) Malignant tumor in aberrant thyroids. Topo- 
graphically one may describe aberrant thyroids as 
median and lateral. The median which are deriva- 
tions of the thyroglossal duct have been designated 
as lingual. Because of the frequency of the malig- 
nancy in these sites, prompt determination of the 
nature of the lesion and therapeutic intervention are 
indicated. It is difficult to differentiate between 
cervical lymph node metastases and lateral aberrant 
thyroids. 

(3) Malignant thyroid tumors in the young. A 
survey of the cases reported in the literature and of 
those included in this study apparently points to an 
increase in the incidence of malignant tumors ob- 
served in the first decades of life. The author notes 
that, in 4 of the 12 cases he studied, the first symp- 
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tom was the appearance of lateral cervical tumefac- 
tions. Juvenile thyroid carcinomata react favorably 
both in the primary site and in metastases, especially 
when surgical intervention is combined with internal 
and external radiation therapy. He reports an 
average survival of six to twelve years in subjects 
still alive. 

(4) Goiter and thyroid cancer. The incidence of 
thyroid cancer in previously existent goiter, as 
reported by the author and by other contributors 
quoted by him, is between 20 per cent and 50 per 
cent. 

(5) The relationship of previous irradiation of the 
neck and the appearance of malignant thyroid neo- 
plasm. The author, on the basis of the cases reported 
in the literature, states that radiation therapy of the 
neck and mediastinum is assumed to favor develop- 
ment of cancer in later years. His series of 12 cases of 
juvenile thyroid cancer includes only 1 which had 
received previous radiation therapy to the neck, and 
does not confirm this assumption. 

(6) Diagnosis of thyroid neoplasm. The diagnosis 1s 
based principally on clinical examination and must 
be confirmed by biopsy. Some authors insist on the 
necessity of serial histologic examinations. Others 
control the extent of their operative intervention by 
frozen sections. The difficulties of the histologic 
diagnosis are due to the coexistence of diverse cyto- 
logic types in the same specimen, be it from a pri- 
mary or a metastatic site. Roentgen examination is of 
great aid in establishing the diagnosis. It includes 
conventional roentgenography, laminagraphy, arteri- 
ography, pneumothyreography, and pneumomedi- 
astinography. It will aid in the recognition of the 
location and extent of the primary and secondary 
lesions, visceral and skeletal. The scanning of the 
thyroid region after the administration of J! usu. 
ally shows a diminished uptake at the site of malig- 
nancy. Scintiscanning of the body following proper 
preparation will outline metastatic foci, which have 
an appreciable uptake. 

(7) Therapy. Radical surgical extirpation of the 
malignant thyroid, when operable, is the method of 
choice. It is to be followed by a period of treatment 
with radioiodine. Of 22 patients so treated by the 
author, 7 are living more than five years. In inoper- 
able cases, in postoperative recurrences, and in 
metastases, the choice of external irradiation, isotope 
therapy, or a combination of both must be made. 
Each case is to be studied individually. When an 
appreciable uptake of radioiodine has been deter- 
mined, treatment with the isotope is advisable. When 
the radioiodine is poorly concentrated, the primary 
lesion is treated by external irradiation. The metas- 
tases are then attacked by massive doses of radio- 
iodine, administered at intervals, when they have 
acquired functional characteristics. 

The author proposes a standardization of the 
classification of the various neoplastic histologic 
types, a universal definition of the stages of the 
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disease and uniformity in the dosage of radiation.— 
Anthony A. Blasi, M.D. 


Barr, NATHANIEL F., Starx, Mary, and 
LaAuGHLIN, J. S. A comparison of two fluo- 
rometers designed to measure the radiation- 
induced fluorescence of silver-activated glass 
rods. Radiology, Jan., 1961, 76, 113-115. 
(Address: N. F. Barr, 410 E. 68th Street, 
New York 21, N. Y.) 


The use of silver-activated phosphate glass in the 
form of small cylindrical rods (1X6 mm.) for dosime- 
try in radiobiologic, clinical, and health physics 
studies has led to the design of a variety of instru- 
ments for measuring the radiation-induced fluores- 
cence. In a comparison of the results obtained with a 
commercially available Bausch and Lomb micro- 
dosimeter reader and a system employing Photovolt 
Model #540 fluorometer, it was found that the Bausch 
and Lomb instrument is ultimately 100 times more 
sensitive than the Sloan-Kettering system; however, 
because of the lack of uniformity (particularly in 
respect to the diameter) in the rods which are pres- 
ently available, advantage cannot be taken of this 
extra sensitivity. The greater inherent sensitivity of 
the Bausch and Lomb reader would be of extreme 
importance if rods containing less silver were devel- 
oped, since this would lessen their quality depend- 
ence.—Walter H. Jarvis, Fr., M.D. 


RADIOISOTOPES 


Manaro, Jutio Morato, PAsEYRO, PEDRO, 
and Grosso, Osvarpo F. El gammagrama y 
el citograma en el estudio del cancer de la 
glandula tiroides. (The gammagram and the 
cytogram in the study of thyroid carcinoma.) 
An. Fac. de med. de Montevideo, Mar.-Apr., 
1960, 45, 215—222. (From: Instituto y Clínica 
Endocrinológica del Ministerio de Salud 
Pública y Facultad de Medicina, Monte- 
video, Uruguay.) 


Gammagrams may provide useful information in 
the diagnosis of thyroid tumors by showing the 
relationship of the thyroid gland to soft tissue masses 
and adjacent structures. In 8 case of thyroid gland 
carcinoma, 6 showed increased 1?! uptake within 
forty-eight hours. This was attributed to the fact 
that in thyroid neoplasms seen in an early stage there 
was hyperplasia of that portion of the thyroid not 
involved by the tumor, resulting in an increased 
uptake of I! without a rise in thyroid hormone 
secretion. Two cases showed uptake readings within 
normal limits. One of these, an adenocarcinoma, was 
considered to be too small to affect the thyroid 
function. Aspiration cytologic diagnosis was recom- 
mended as a safe simple technique which may pro- 
vide valuable information of cell structure in blasto- 
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matous growths and related conditions.—Murray M. 
Friedman, M.D. 


Ast, ARTHUR F., and Barkus, Vincent A. The 
radio-renogram, with radio-renografin-I!?!, as 
a diagnostic aid in urologic problems. 7. 
Urol., Jan., 1961, 85, 95-102. (From: Radio- 
isotope and Genitourinary Services, Vet- 
erans Administration Center, Martinsburg, 


W. Va.) 


Renography using I! offers an additional test of 
renal function. It is particularly useful for evaluating 
the differential function of the two kidneys and, in 
conjunction with the other methods for evaluating 
the urinary tract, it is an addition to the armamen- 
tarium for renal function studies. This test compares 
favorably with conventional renal function tests, but 
it should not be considered to be in itself definitively 
diagnostic, as it can only indicate disparity in func- 
tion and not exact etiologic conditions. 

The authors have successfully used this test to 
evaluate function in patients with unilateral renal 
obstruction caused by calculus, tumor, or infection. 
It is also of some value in the detection of unilateral 
renal disease in association with hypertension and 
with the hypoplastic or absent kidney.—George W. 
Chamberlin, M.D. 


WINTER, CHESTER C., Norpyxe, ROBERT A., 
and Tusts, ManueL. Clinical experience 
with a new test agent for the radioisotope 
renogram: sodium ortho-iodohippurate-I'3 
(hippuran-I7!)), 7. Urol., Jan., 1961, 85, 92- 
94. (From: Departments of Surgery [Division 
of Urology], Medicine, and Radiology, 
University of California Medical Center, Los 
Angeles, and the Radioisotope Service, 
Veterans Administration Center, Los Ange- 


les, Calif.) 


The authors point out that IU! seems to be the best 
avallable isotope to incorporate with intravenous 
radiopaque material for the radioisotope renogram. 
Diodrast I?! has the disadvantage of being secreted 
by the liver as well as the kidneys. The use of this 
drug sometimes necessitates large doses to block the 
liver excretion; furthermore, when using diodrast I” 
it is necessary to angle the probes away from the 
liver, particularly on the right side. Urokon I5, 
hypaque, or miokon I?! were found to be useful but 
their clearance from the blood 1s not as rapid as that 
of diodrast I??!, 

Recently, Nordyke, Tubis and their associates 
found that hippuran [ has a much more rapid and 
higher secondary rise and a more rapid descent on the 
tracing than does diodrast or the other media. This 
medium is stable, heat resistant, easily manufac- 
tured, commercially available, nontoxic, and has a 
biologic half life of 20 minutes. Urine assays in the 
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normal patient reveal as high as 75 per cent recovery 
of hippuran I?! in 30 minutes. The tests can be com- 
pleted in two-thirds of the time required for hypaque. 

The authors recommend hippuran I"! for renog- 
raphy at the present time.—George W. Chamberlin, 
M.D. 


SiURALA, M., LauBERG, B.-A., Tunura, K., 
and Harjanne, A. Studies with "labelled 
fat. IV. Absorption, distribution and excre- 
tion of radioactivity after ingestion of radio- 
active triolein. Scandinav. J. Clin. & Lab. 
Invest., Jan., 1960, 72, 97-106. (From: The 
Medical Department, Maria Hospital and 
the IVth Department of Medicine, Univer- 
sity of Helsinki, Helsinki, Finland.) 


The authors have measured plasma, urine, and 
fecal concentrations of I?! following the ingestion of 
radioactive triolein 3n 8 patients, 3 of whom had 
steatorrhea. In the normals, after eight hours, only 
11 per cent of the ingested dose was not accounted for 
and total recovery eventually approached 100 per 
cent. Results show that most of the plasma I™ is 
contained in the nonprecipitated portion (20 per cent 
trichloroacetic acid was used for precipitation), and 
that total plasma radioactivity as it represents the 
iodine diffusion space is of greater practical signifi- 
cance than the plasma lipid bound radioactivity 
(precipitated portion). Total plasma recovery ranged 
from 47 to 63 per cent in the normals at six hours, but 
only 14 to 32 per cent in the patients with steator- 
rhea. It is also suggested that measurement of the 
radioactivity in the urine during the first four to six 
days may be a useful test for determining the amount 
absorbed, as the per cent recovered in normals ap- 
proached ioo per cent but was much less in the 
abnormals.—_ William K. Littman, M.D. 


LAMBERG, B.-A., Srurava, M., Turuta, K., 
Haxkıla, R, and HanjgANNE, A. Studies 
with ISLtlabelled fat. V. Distribution of 
radioactivity after intravenous injection of 
radioactive triolein emulsion. Scandinav. F. 
Clin. C9 Lab. Invest., Jan., 1960, 72, 107—115. 
(From: The Medical Department, Maria 
Hospital and the IVth Department of Medi- 
cine, University of Helsinki, Helsinki, Fin- 
land.) 


This report is a continuation of the authors’ previ- 
ous study of oral ingestion of radioactive triolein. 
However, this time the triolein was given intrave- 
nously and the circulating I“ was studied. About 97 
per cent of the lipid bound radioactivity was shown 
to be removed from the blood in thirty minutes. This 
study again confirms that measurement of only the 
lipid bound I?! in plasma after oral or intravenous 
administration of labelled fat does not give reliable 
measurement of the amount absorbed or of distribu- 
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tion within the body. The most important fraction is 
the total plasma I'", which is in accordance with the 
results of the authors’ previous studies.—William K. 
Littman, M.D. 


Rurrin, Juritan M., and Tvosg, Marcom P. 
Radioisotopes as diagnostic aids in gastro- 
enterology; an evaluation. 7.//.M./f., Feb. 
25, 1961, 775, 685-688. (From: The Depart- 
ment of Medicine, Duke University Medical 
Center and the Veterans Administration 
Hospital, Durham, N. C.) 


I! labeled lipids have been used in the study of 
intestinal absorption since 1949. At the present time, 
I?! labeled triolein and oleic acid are the most widely 
employed. Oleic acid is readily absorbed by the 
normal intestine, whereas triolein must be partially 
hydrolyzed before absorption can take place. Thus, 
by using the above materials one can differentiate a 
defect in digestion from an impairment in absorption. 

Blood and stool samples are studied for their radio- 
activity and the results are considered to be normal if 
the average of the fourth, fifth and sixth hour blood 
samples is more than Io per cent of the administered 
dose and if less than 5 per cent of the administered 
dose is present in the 48 to 72 hour stool specimens. 
Organic disease may exist even 1f the triolein studies 
are normal but the reverse is not true. The I! labeled 
fat absorption studies are of value in steatorrhea, 
disease of the pancreas, sprue, evaluation of treat- 
ment of sprue and in differentiating diarrhea due to 
an irritable colon from that due to organic disease. 

T! labeled human serum albumin has been used to 
study protein absorption. However, proteins not 
undergoing normal digestion and absorption are 
decomposed by bacterial action resulting in abnormal 
amounts of indol and phenol derivatives in the blood 
and urine. I?! labeled polyvinylpyrrolidone has been 
used recently, since it does not undergo enzymatic 
action and, otherwise, reacts similarly to albumin. It 
has been used in studying idiopathic hypoproteine- 
mia and also for evaluating protein loss in regional 
enteritis, ulcerative colitis and hypertrophic gastritis. 

Cr? labeled red blood cells have been used to study 
gastrointestinal bleeding. The patient's own red 
blood cells are tagged and injected intravenously; the 
stools are collected for 24 hour periods and, by com- 
paring the radioactivity in the stools with that in the 
blood, the daily blood loss can be determined. The 
site of bleeding can also be determined by obtaining 
samples at different levels by means of gastrointesti- 
nal intubation. The Cr? test is believed to be more 
specific and more sensitive than the chemical meas- 
urements currently employed. 

Co® labeled vitamin Bi; has been used to study 
pernicious anemia, sprue and the blind loop syn- 
drome. The absorption of Co labeled vitamin Bs is 
impaired in sprue and is not improved by the addi- 
tion of either an intrinsic factor or treatment with 
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antibiotics. There is malabsorption of Cof? labeled 
vitamin Bi; in pernicious anemia, which is corrected 
by the addition of an intrinsic factor. The absorption 
of Co® labeled vitamin Bi» is impaired in the blind 
loop syndrome (diverticulosis, blind loops, or stric- 
tures with secondary stasis and obstruction) and 
returns to normal following the addition of an anti- 
biotic. 

The above radioisotopes have been found to be 
useful in studying various aspects of digestion. Some 
of the tests do not correlate too closely with the 
chemical quantitative tests, but this does not detract 
from their usefulness. New uses of the present ma- 
terials and the development of new materials in the 
study of digestion are to be anticipated.—Charles W. 
Cooley, M.D. 


Corprey, Lee J., CHRISTIE, James H., Mac- 
Inryre, WiLuram J., and PaLmeR, Rurus. A 
study of strontium 85 metabolism in the 
normal and in the castrated mouse. 7. Bone 
& Foint Surg., Dec., 1960, 42-4, 1349-1362. 
(From: The Radioisotope Laboratory, High- 
land View Hospital, Cleveland, Ohio.) 


The purpose of this study was to determine in mice 
the effect of castration on bone. Radioactive stron- 
tium 85 (Sr®) was used because of its close similarity 
to calcium regarding its biologic behavior and espe- 
cially regarding bone metabolism. Radioactive 
isotope evaluation was used because continuous 
results can be quantitated by this method. Sr® was 
administered intraperitoneally to obviate the differ- 
ence between calcium and strontium absorption from 
the intestinal tract. 

The mice were injected with 10 uc of Sr®Cls, and a 
similar amount was injected into a serum bottle 
filled with distilled water (approximately the size of a 
mouse). The radioactivity of each mouse was then 
counted (in a small cardboard box to determine the 
exact amount injected) and this was compared with 
the standard and normalized to 100 per cent; the 
subsequent disappearance of Sr from the mice was 
determined on this basis. 

The effect of castration on some of the chemical 
values of bone was determined first, and it was shown 
that the calcium values in castrated mice were 
markedly elevated in the period immediately follow- 
ing castration and then fell off progressively with 
time; after five weeks the values were uniformly 
below the normal range. The biologic turnover of Sr% 
was determined on a group of mice and it was found 
that there were three phases: (1) an initial relatively 
rapid turnover which lasted for forty-eight days, (2) 
a slower decrease in excretion, and (3) a very slight 
release of Sr. The distribution of Sr® in the mouse 
was studied and, five days after the injection of Sr, 
99 per cent was found to be retained in the skeleton. 
It was also determined that the younger mice ex- 
creted Sr® more rapidly than the older mice. 
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The retention of Sr® in a castrated mouse de- 
pended on the time it was injected after castration. 
In the group injected with Sr® two weeks after 
castration, there was no difference between this 
group and the control group. There was a definite 
increase in retention of Sr® in the group injected four 
weeks after castration, and this was more marked in 
the group injected eight weeks after castration. The 
amount of Sr® retained in the latter group is com- 
parable to the calcium loss. The increased retention 
of Sr® during the period of calcium loss is believed to 
be due to a hetero-ionic replacement of calcium ions 
by the strontium ions.—Charles W. Cooley, M.D. 


MISCELLANEOUS 


Maestri, A., Mancaro, M., Neri, F., and 
Taverna, L. Irradiazione cardiaca quale 
tentativo di prevenzione dell’infarto; studio 
arteriografico della circolazione coronarica in 
cani sottoposti ad infarto sperimentale 
previo trattamento radiante. (Irradiation of 
the heart as a possible preventative of in- 
farction; arterlographic studies of the coro- 
nary circulation in dogs with experimental 
infarct which was preceded by radiation 
therapy.) Ann. radiol. diag., 1960, 33, 426- 
452. (From: Istituto di Clinica Chirurgica 
Generale e Terapia Chirurgica dell'Uni- 
versità di Parma and Istituto di Radiologia 
Medica dell'Università di Parma, Parma, 
Italy.) 


The purpose of this experiment was to study the 
effects of moderate doses of radiation on the heart, 
followed by ligation of the descending branch of the 
anterior coronary artery to produce an acute coro- 
nary occlusion. 

Thirty dogs were used in this experiment: 10 dogs 
received 1,500 r to the cardiac area; 10 received 
2,000 r, and 10 were used as controls. Following 
irradiation of the 20 dogs, all, including the controls, 
were subjected to ligation of the descending branch 
of the anterior coronary artery. The ligature was 
placed at various sites, such as at the origin of the 
vessel, about 2 cm. distal to the origin, or at the 
greatest possible distance from its origin. 

Recorded results concerned survival and the es- 
tablishment of collateral circulation in the myocar- 
dium. Coronary angiography was used either in vivo 
or in autopsy specimens to study the vascular bed. 
The results show a higher percentage of survival in 
the irradiated group than in the controls. There was 
no appreciable difference between the dogs receiving 
1,500 r or 2,000 r. Coronary arteriography showed 
that collateral and compensatory circulation de- 
veloped to a greater degree in the irradiated myo- 
cardium. 

'The authors conclude that the myocardium which 
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has received a moderate dose of radiation can better 
cope with an acute coronary occlusion, because of its 
increased ability to establish collateral circulation, 
than the nonirradiated myocardium. 

This is a very interesting and thought-provoking 
article. The illustrations are numerous and of excel- 
lent quality but perhaps could be more convincing. 
The authors are to be complimented for their ex- 
cellent handling of the details of such a delicate 
experiment.—Peter E. Russo, M.D. 


Magstri, A., and Dazzr, C. Ricerche speri- 
mentali microradiografiche sulla vascolariz- 
zazione del miocardio in condizioni di nor- 
malità e dopo trattamento radiante. (Ex- 
perimental microradiographic research on 
the vascularity of the myocardium of the 
normal heart and following radiation ther- 
apy.) Ann. radiol. diag., 1960, 33, 453-470. 
(From: Istituto di Radiologia dell’Universita 
di Parma, Parma, Italy.) 


_ The authors state that previous experiments con- 

cerning the heart and coronary circulation showed 
that moderate doses of radiation produce hyperemia 
and favorably improve the vascularity of the organ. 
The results were evaluated arteriographically. In 
the present experiment, microangiographic methods 
were employed to study these changes in the vascu- 
lar supply of the myocardium. 

A group of 20 dogs was used. A dose of 2,000 r, 
with conventional treatment factors, was given over 
the cardiac area. In 10 dogs the dose was protected 
over a period of twenty days; the other 10 dogs were 
used as controls. About a week after irradiation was 
completed, all of the dogs were sacrificed. 

A solution of barium sulfate was used to inject the 
coronary vessels of the heart. The pressure applied 
to this injection was sufficient to fill the most ter- 
minal capillaries. In none of the specimens was con- 
trast medium found in the venous side of the circu- 
lation. After the injection the coronary arteries were 
ligated at their origin. In some of the specimens, 
prior to the injection of the opaque material, the 
descending branch of the anterior coronary artery 
was ligated in an effort to demonstrate, if possible, 
the collateral circulation to this occluded vessel. The 
injected hearts were kept at temperatures below o? 
to solidify the contrast medium and to prevent com- 
pression of the smaller vessels during the preparation 
of the microscopic sections. The preparations were 
then fixed in 10 per cent formalin. Microradiographs 
of these specimens were studied for vascularity of 
the myocardium. : 

The authors arrived at the following conclusions: 
Irradiation of the myocardium with a certain dose 
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produces vasodilatation of the coronary arteries, 
especially at the precapillary level. Also the collat- 
eral and communicating branches become more func- 
tional. These terminal collateral and communicat- 
ing branches vary from 20 to 200 u in width and 2 to 
3 cm. in length; they can also be demonstrated in 
the myocardia which did not receive irradiation but 
are smaller in caliber and less numerous in number. 
Following ligation of the descending branch of the 
anterior coronary artery, anastomosis with adjacent 
vessels in the affected area can be shown. These col- 
lateral and communicating branches are not newly 
formed vessels but are present in a latent state. 

The article contains many illustrations of micro- 
radiographs which appear to be rather convincing. 
It is, however, disturbing to know that irradiation, 
in moderate doses, is used to control vascularization : 


in tissues such as the cornea and conjunctiva.— 
Peter E. Russo, M.D. 


Levy, Marie L., Parazzi, Huco M., Narot, 
Georce L., and Bunker, Joun P. Hepatic 
blood flow variations during surgical anes- 
thesia in man measured by radioactive col- 
loid. Surg., Gynec. € Obst., Mar., 1961, 772, 
289—294. (From: The Anesthesia Laboratory 
and the Department of Surgery of the Har- 
vard Medical School at the Massachusetts. 
General Hospital, Boston, Mass.) 


Hepatic-blood flow was studied in 68 patients 
undergoing a varlety of surgical procedures during 
thiopental, cyclopropane, ether, local and spinal 
anesthesia. 

Hepatic plasma flow was determined by measuring 
the clearance of injected radioactive colloid chromic 
phosphate (P?) by the reticuloendothelial system of 
the liver. 

The following conclusions were reached: pre- 
medication with pentobarbital and atropine produces 
only slight changes. There is depression in liver blood 
flow during general and spinal anesthesia. Changes 
in liver blood flow reflect changes in arterial pres- 
sure, in portal venous pressure and in vascular re- 
sistance within the liver. During thiopental and 
cyclopropane anesthesia, changes in hepatic plasma 
flow were consistent and significant. During ether 
anesthesia, changes were variable and of small mag- 
nitude. This is explained by the release of epi- 
nephrine and norepinephrine into the blood with 
ether as an anesthetic agent. At the end of anesthesia, 
the difference between various agents disappears 
and the final mean hepatic blood flow is very nearly 


.the same for all agents. Cirrhotic and noncirrhotic 


livers respond similarly.— Bernard Loitman, M.D. 
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Reproduced from a 1,000,000-volt radiograph made on 
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Technik der Róntgendiagnostik 


By Privatdozent Dr. H. POPPE, Department of Radiology at the 
University-Clinic of Surgery, Góttingen 
In co-operation with I. Lohstóter, Gottingen, and Dr. Ph. Lauwers, Mortsel/Antwerpen 
1961. XII, 683 pp., 429 il. consisting of 939 details, plastic binding DM 88.— ($22.00) 
Special price for 10 copies and more DM 79.20 ($19.80) 


This is one of the best books on radiological technique the reviewer has seen. The first part 
is a very comprehensive covering of radiological anatomy and its application to position, 
and the anatomical drawings and the details of positioning are excellent. By the use of 
symbols, even those who are unable to understand German can use this book with the great- 
est of ease as the system is very precise. All the latest special techniques, such as tomography, 
angiocardiography, arthrography and venography, are fully covered. The second part of 
the book consists of useful chapters on physics as applied to radiography, dark-room tech- 
nique, and in fact all that a radiographer need know. This section includes a first-class 
chapter on automatic processing. The Practitioner, London 


Klinische Radiologie des Magens und des Zwolffingerdarms 
By Dr. P. PORCHER, Paris, Dr. H.-U. STÓSSEL, Bern, and 
Dr. P. MAINGUET, Brüssel 
With a preface by Dr. H. H. Berg, Hamburg 


1959. XII, 264 pp., 260 ill. consisting of 468 details, 
cloth DM 72.—($18.—) 


After reading this book, one is convinced both of the value of these auxiliary methods and 
of the excellent work being done by the authors at the Hópital Saint-Antoine in Paris. Any- 
one dissatisfied with present methods of routine gastrointestinal examination and looking 
for refinement of technique or inspiration for independent research will find this volume 
useful... Canad. Med. Ass. J. 
. .. The reviewer has never seen a book on gastrointestinal radiology in which technique 
has been so thoroughly discussed. . .. This is definitely a book to be read by all interested 
in the radiology of the alimentary tract. 

Berridge, Brit. J. Radiol. 


Die Myelographie mit positiven. Kontrastmitteln 


By Priv.-Doz. Dr. J. WELLAUER, Róntgendiagnostisches Zentralinstitut and 
Radiotherapeutische Klinik, Kantonsspital Zürich 
With a foreword by Prof. Dr. Dr. h. c. H. R. Schinz, Zürich 
1961. XII, 176 pp., 172 illustrations consisting of 294 details, 
cloth DM 54.— ($13.50) 


(89th supplement to “Fortschritte auf dem Gebiete der Róntgenstrahlen und der Nuklearmedizin.” 
Preference price for subscribers to this journal DM 48.60 ($12.15) 

Myelography has become an important method of investigating the vertebral canal. A 
straight X-ray gives information as to thé bony boundaries of the canal, whereas the use of 
contrast substances enables the contents to be visualized. For success and avoidance of risk, 
it is essential to master the technique in every detail. The first section of this book deals 
with the various available methods, the properties of the different contrast media, technical 
problems in general, the possible complications, and the indications for myelography. 

The second, special, section of the book indicates the results to be expected from myelo- 
graphic methods, both used singly and in combination. Various malformations, inflammatory 
conditions and traumatic damage in and around the vertebral canal are fully discussed on 
the basis of a very large number of cases, while degenerative conditions of the vertebral 
column and many intraspinal tumours are fully considered. The text is profusely illustrated. 


GEORG THIEME VERLAG * STUTTGART 
In USA and Canada distributed by: 
INTERCONTINENTAL MEDICAL BOOK CORPORATION 
381 Park Avenue South, New York 16, N.Y. 
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Scintillation Detectors 
Scalers — Amplifiers 
Count Rate Meters 
Spectrometers 

Pulse Generators 
Electronic Sweeps 
Gas-Flow Counters 


End-Window Counters 


Preamplifiers —- 
All Types 





"Model 50-1 
Spectrometer 


. . alpha, beta, gamma, x-ray and neutron detectors . . . 
along with 31 types of scalers and a full line of associated 
amplifiers and preamps . . . are available from RIDI. For 
general electronics laboratory use, RIDL also manufactures a 
precision pulse generator, count rate meters and a variety of 
high voltage supplies. All types of spectrometers are custom 
assembled from standard components. The RIDL line of radi- 
ation instruments is made complete by several single channel 
pulse height analyzers and two and four channel coincidence / 
anti-coincidence analyzers. For the full line of radiation in- 
struments by RIDL, write to Dept, J for Catalog 41. 
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Second Edition 


The First Edition of SELECTED READ. 
INGS IN PATHOLOGY has long since 
been established as a elassic reference 
work to the evolution of pathology. The 
story, so superbly set forth in that edi 
tion, culminated with the contributions 
of Rudolf Virchow. The advent of cellu- 
lar pathology seemed a natural closing 


Dod for such a volume. 


Progress in pathology has been so great 
in succeeding years, however, that by pres- 
ent standards a stopping point so long ago 
leaves a quite inadequate picture of the 
course the science has taken. By condens- 
ing the original selections to make room 
for new material, Dr. Long has vearried 
the story forward. 


By 
ESMOND R. LONG, M.D., Ph.D. 


Professor Emeritus of Pathology 
Henry Phipps Institute, University 
of Pennsylvania 


Excerpts from sixty-seven authors are in- 
cluded in this New Second Edition. The 
new material commences with the pioneer 
studies of Julius Cohnheim on inflamma- 
Hon and carries on with notable advances 
in the late nineteenth and early twentieth 
centuries. Selections cover the more mod- 
ern advances in the study of metabolic 
diseases, atherosclerosis, the anemias, neo 
plasia, immune responses, and other as- 
pects of pathology in which methods of 
experimentation have brought pathologi- 
cal anatomy into the broader field of the 
pathology of function. 


Publication date May 1961 316 pages 
$8.50 25 il. 


CHARLES C THOMAS * PUBLISHER 
301-327 East Lawrence Avenue 
Springfield, Ilinois 
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NEW BOOKS FOR ROENTGENOLOGISTS 





PROTECTION AGAINST RADIATION: A Prac- 
tical Handbook. By John D. Abbatt, J. R. A. 
Lakey and D. J. Mathias. The aim of this book 
is expressed by the sub-title. It provides in simplest 
form the most important information both basic and 
practical, which is necessary for the understanding 
and intelligent management of the problems of pro- 
tection against ionizing radiations. CONTENTS. 
Effects of Radiation; The Physics of Radiation; Nai- 
ural Radiation Background; Sources of Radiation; 
Medical Care of Radiation Workers; Radiation Do- 
simetry and Detection; Maximum Permissible Doses 
and Levels of Radiation; Shielding Against Radia- 
tion; Personnel Protection and Working Conditions; 
Treatment of Radiation Effects. THE NUCLEAR 
AGE CALLS FOR A NEW VOCABULARY AND 
THE BASIC ENGLISH OF THIS VOCABULARY 
IS GIVEN IN THE GLOSSARY. Pub. '61, 244 pp., 
48 il., $6.50. 


THE SPINAL CORD: Basic Aspects and Surgi- 
cal Considerations. (With 11 Contributors). By 
George Austin, Univ. of Oregon Med. School. For 
both clinicians and those engaged in spinal cord re- 
search—an authoritative text to bridge the problems 
of spinal cord surgery and the foundations of spinal 
cord knowledge contained in the basic sciences. 
There are sections on the major clinical subjects of 
spinal cord tumors, trauma, and intervertebral disc 
disease. The physiologic mechanisms of pain are thor- 
oughly discussed and treatment of intractable pain 
is covered as to origin, methodology, and expected 
results of various spinal cord operations. Associated 
problems in physiology, anatomy, pathology, and the 
circulation of the spinal cord are treated by experts 
who have devoted their lives to working in these 
specialties. Pub. '61, 548 pp. (7 x 10), 488 iL, $26.50. 


THE PHYSICS OF RADIOLOGY. (2nd Ed.) By 
Harold Elford Johns, Univ. of Toronto. A new 
title . . . in fact, almost a new book! Expanded to 
twice the length of the First Edition of "The Physics 
of Radiation Therapy." Includes chapters on diag- 
nostic radiology, isotopes, protection, radiobiology, 
and rotation therapy. There is detailed discussion oí 
methods by which an x-ray beam can transfer its 
energy to tissue. New concepts of energy absorption 
using the rad are emphasized and every effort is 
made to distinguish between the roentgen and the 
rad. Because of present widespread use of supervolt- 


age and teletherapy machines, detailed discussions of 
these high energy machines are included. Emphasis 
is on radiations in the 1-3 Mev range rather than 
in the 200 kv range because these latter radiations 
will be replaced in large measure by high energy 
radiations. There is a complete chapter on the com- 
bination of radiation fields for clinical use. Jt con- 
tains many illustrations using cobalt 60, caesium 
137 and other high energy radiation. ". . . of im- 
mediate and practical value to the practicing radiolo- 
gist. EACH CHAPTER IS WELL SUMMARIZED. 
The author explains in advance what he intends to 
do, and then does it concisely and clearly. He uses 
simple language, and an effort has been made to 
minimize symbolism and mathematics.”—~Radiology. 
Pub. '61, 788 pp. (7 x 10), 469 il., (Amer. Lec. Radia- 
tion Therapy), $23.00. 


A MANUAL FOR NUCLEAR MEDICINE. By 
E. R. King and T. G. Mitchell, both of U.S. Navy. 
Fills a gap in the present literature by offering in 
concrete outline form radioisotope techniques as well 
as basic clinical physics exercises. It can serve as a 
1) TEACHING GUIDE to nuclear medicine, which 
can be presented at any level to any group; 2) LAB- 
ORATORY GUIDE to clinical radioisotope practice, 
containing step-by-step procedures for all currently 
accepted  radioisotope studies; 3) REFERENCE 
GUIDE to nuclear physics, simply presented for the 
medical practitioner. The text is not cluttered with 
conflicting references to previous and current scien- 
tific literature, although a few selected references 
follow discussion of each radioisotope study and 
physics problems. Pub. '61, 416 pp., 143 il, $13.50. 


RADIOPAQUE DIAGNOSTIC AGENTS. By Peter 
K. Knoefel, Univ. Louisville, The author analyzes 
factors which lead to successful visualization of var- 
ious parts of the body by radiopaque diagnostic agents. 
He presents both critical comparative examination of 
compounds and absolute evaluation of diagnostic pro- 
cedures. Compounds in current or recent use are 
listed under their OFFICIAL NAMES TOGETHER 
WITH SYNONYMS. The author discusses the toxic- 
ity of the substances individually and tabulates fatal 
doses for experimental animals and the chemistry 
of organic compounds of iodine developed for this 
purpose. Much of the information presented here 
originated in the author’s laboratory and is not pub- 
lished elsewhere. Pub. '61, 168 pp., 24 iL, (Amer. 
Lec. Pharmacology), $6.75. 
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PUBLISHED IN THE FIRST 6 MONTHS OF 1961 





CANCER OF THE NASOPHARYNX: Its Natural 
History and Treatment. By M. Lederman. 
Royal Marsden Hospital. Of special interest to the 
radiotherapist, otorhinolaryngologist, ophthalmologist, 
neurologist—in fact to all concerned in the diagnosis 
and treatment of malignant diseases of the head and 
neck. Contents: The Clinical Material; The Anatomy 
of the Nasopharynx in Relation to the Origin and 
Spread of Cancer; Mode of Spread of Nasopharyn- 
d CORE p ix ‘lation to Presenting | UOS 








diolerieal A n Histology and ae 
Treatment. Principles; Radiotherapy Techniques: 
Complications of Radiotherapy and Their Prevention: 
Results of Treatment. Pub. “61, 128 pp, 109 il, 
(Amer. Lec. Radiation Therapy), $6.75, 


RADIOACTIVITY IN MAN: Whole Body 
Counting and Effects of Internal Gamma Ray- 
emitting Radioisotopes. 4 Symposium held at the 
Vanderbilt: University School of Medicine. Edited by 
George R. Meneely, Vanderbilt Univ. A timely. 
well-documented study concerning the problems of 
radiation in human beings today. The scientific com- 
petence of all those who participated, in addition to 
careful and accurate reporting by the actual authors 
and coauthors, has made this an excellent source 
book for a wide range of readers. Tt takes into con- 
sideration implications of the RADIOLOGICAL, 
MEDICAL, SOCIOLOGICAL, and LEGAL PROB- 
LEMS arising from small and increasing burdens of 
radioactivity in human beings. Effects of radioactive 
fallout are discussed in detail—its nature and po 
tential hazards to those occupying a fallout area. 
Pub. '61, 512 pp. 170 il, $16.50. 


VERTEBRAL AND CAROTID ANGIOGRAMS IN 
TENTORIAL HERNIATIONS: Including Roent- 


gen Anatomy of the Tentorial Incisure. By 
Hans F. Plaut, Ohio State Univ. For the first time 
in the literature-—-a text on the tentorium--a struc- 
ture often ignored in the morgue. For all physicians 
who examine the skull and nervous system, its in- 
juries and diseases. Part I deals with the normal 
anatomy of the tentorium-—the width and length of 
the incisura in more than 100 cases The tentorium 
and its aperture are demonstrated in the lateral, 
frontal and axial roentgen projections of the cadaver. 
CLINICAL SYM PTO MS A i E TR ake ; G E p W TE H 
CASE HISTORIES. ; 





I 
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marks as pineal, cranial nerves, etc. Part H explains 
and illustrates cerebral herniations. Anterior, middle, 


posterior, and combined descending and ascending 
herniations through the tentorial notch are defined. 
Pub. '61, 176 pp. (6% x 934), 110 il., $10.50, 


ROENTGENOLOGY OF INTRACRANIAL ME- 
NINGIOMAS. By Sidney P. Traub, Univ. of Sax 


katchewan. Dr. Traub's work is based on a study of 
170 cases of proven meningioma observed ut the 
Montreal Neurological s Detailed statistical 


wil in ili findings at: many M The result—-a com- 
prehensive, readily available desc ription of the ter. 
ious changes produced by the meningioma. Plain 
film findings have been stressed, as skull roe ntgenu- 
zrams are available wherever radiology is practiced. 
De Toup abu E UK and angiographic Beatie: 
extensive list of references are mclüded. Be the 
meningioma is a benign growth, its surgical removal 
prior to destruction of vital areas of the brain can 
result in cure. This monograph was prepared pri 
marily for roentgenologists, neurologists, and neuro- 
surgeons in the hope that it will aid in the earlier 
suspicion and detection of these benign tumors. IT 
WILL PROVE INVALUABLE AS AN ATLAS IN 
THE DAY-TO-DAY WORK OF ANY A-RAY DE. 
PARTMENT. Pub. '61, 260 pp. (634 x 99), 282 il, 
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THE PATHOLOGY OF IONIZING RADIATION 
fA Carl V. Weller Lecture). By Shields Warren. 
Harvard Med. School. In concise form--the signifi 
cant facts of the pathology of ionizing radiation in 
man and its relation to problems of the atomic age. 
The differing responses to whole body radiation are 
brought out, as are the differences of effect of ex. 
ternal and internal sources of radiation. Will not only 
orient the pathologist with relation to radiation as 
it affects his field, but will guide him to more de- 
tailed information. Pub. '61, 56 pp, 23 il, $3.00. 


HENRY STANLEY PLUMMER: A Diversified 
Genius. By Fredrick A. Willius, The Mavo Clinic. 


In a warm, intimate account Dr. Willius retives one 
of the highlights of his life—his many years of close 


professional association with Dr. Henry Stanley Plum. 
mer. Portrayed here is the very being of an unusual 
and talented pioneer in medicine. In these years ol 
intimacy the author learned much of Dr. Plummer 
intellectual stature as a great physician, a master of 
the science and art oj medicine: a teat her surpassed 
by few, and a learned scientist in many fields. The 
subtitle of this volume, “A Diversified Genius.” is 
only in a small measure suggestive of his numerous 
talents and accomplishments, Yet it is a great per 
sonal tribute by one to whom Henry Plummer was 
a friend, a teacher, and a counsellor, Pub. “O61, 80 pp.. 
15 il, $4.50. 
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"Know-how, like wisdom is a 


collection of maxims." 





Ten years of constant search are represented 
in these 711 clinical eapsules . . . packed 
with medical wisdom . . . derived from 


bedside observations, conferences, consulta- 
tions, and the printed page. From "abscess" 
to “xanthomata” the index covers 900 items 
in various subject divisions. 


* Infections 

e Respiratory Tract 

e Circulatory System 

* Digestive Tract 

* Genito-Urinary Tract 

e Nerves, Bones, Muscles and Joints 
* Blood 


e Miscellaneous 


By 
WILLIAM S. REVENO, M.D. 


Associate Professor of Clinical Medicine 
Wayne State University College of Medicine 
Detroit, Michigan 


These nuggets of today's medical wisdom 
deal concisely with disease in general—-its 
course, behavior, warning signs, and 
danger signals. Each entry has been eval- 
uated by long and careful scrutiny, a fine 
sifting, and repeated review of its validity 
for use by physicians, residents, and interns. 


Published April 1961 176 pages 
$3.50 
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CAMPBELL X-RAY CORP. Boston 15, Mass. 
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Have you tested 
your gloves recently 7 





NOTE THESE 
DANGER POINTS: 


1—Thumb seam 
2—~Base of index finger and middle finger 


Insist upon leaded leather 


Order from your dealer, or 


LIBERTY PROTECTIVE LEATHERS, Inc. 
19.24 Burr Street 
Gloversville, New York 
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By R. J. Scunirzer, Nutley, N.J. 


Archives of Internal Medicine: "This handsomely printed and illustrated book is a 
sort of European analogue of some of the various ‘Advances’ series which have become 
so popular here. There are comprehensive articles on various phases of the antibiotic 


antibiotics in pediatrics are some of the main chapter headings. There are comprehen- 
sive lists of references." 
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WOLF VIN-TEX' APRONS 


make all other protection old fashioned 


Now ...an exciting, new vinyl-and-lead material from Wolf X-Ray for protective 
aprons e more flexible e lighter in weight e drapes readily èe more comfortable to wear. 
New Wolf viN-TEX aprons look and stay cleaner e won't stain or fade. The clear, bright 
color is locked into the tough vinyl. Disinfectants won't harm it. New Wolf vIN-TEX 
wipes clean in a jiffy. It lasts much longer than other protective materials yet costs you 
no more. VIN-TEX meets or exceeds Federal Specifications for protection from X-Ray 
radiation and offers advantages not available in any other protective material. Ask 
your dealer for the new Wolf viN-rEx aprons or write today for Bulletin V T-3 
describing this exciting material. 


RS World's most complete line of X-ray protective products 


WOLF X-RAY PRODUCTS, INC. 
93 Underhill Avenue, Brooklyn 38, N. Y. 
Branch Office: 1909 W. 9th St., Los Angeles, Calif. *Trademark 
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MODEL LM-6 








For Elizabeth Steele Magee Hospital, Pittsburgh ... 


For University Hospital, New York University Medical Center... 


AN IMPORTANT ADVANCE IN EQUIPMENT 
FOR RADIATION THERAPY 


ene 


€ 


200 r/min x-ray output at 100 cm 
Pushbutton energy selection — 2 to 6 Mev 
Automatic dose control 

Focal spot less than 3 mm diameter 
Electron output for sterilization and researc 


rele More than 30 High Voltage Engineering 
areo 2-Mev Van de Graaff xray generators 
are in use in cancer clinics in the 


U.S. and overseas. 
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Medotopes by Squibb — 
Radioactive Pharmaceuticals for diugnosis and therapy 


IODOTOPE DIAGNOSTIC 
Thyroid gland uptake, 
protein-bound-iodine (PBI) 
studies, and thyroid scanning. 


ALBUMOTOPE 

Biood and plasma volumes; 
circulation times, cardiac 
output. 


CHROMITOPE SODIUM 
Tagging red blood cells 
for volume; survival, 
gastrointestinal bleeding. 


OLEOTOPE 

Fatty acid absorption studies. 
TRIOLEQTOPE 

Fat absorption and 

pancreatic function 

studies, 


RADIO-CHOLOGRAFIN 
Liver function, blood 
circulation studies. 


ROBENGATOPE 
Liver function. 


HIPPUTOPE 
Kidney function, 
circulation time. 





Medotopes cover an extensive range of 
diagnostic and therapeutic procedures. 
each reflecting the latest developments in 
radioactive medicine. All Medotopes con. 
vey, as well, the utmost in safety and con- 
venience, Alf feature unique packaging 
a exclusive lead shield en- 
closures for easy opening — no direct 
contact is required; bottle caps unscrew 
automatically; shipping cartons have 
"pull-tab" openers; vials and bottles are 
carefully encased and then doubly pro- 
tected by transparent, shatterproof plastic 
coatings. Each preparation is custom- 
handled. Delivery is custom-routed by 
Squibb Traffic Service. Access to three 
major airports expedites this service, 


Diagnostic Medotopes. in addition to 
those illustrated, are: Chromitope Chlor- 
ide * Ferrutope * Phosphotope * Rubra- 
tope 58 and 60 * Cobatope 58 and 60 
Tritiotope * Therapeutic Medotopes are 
Aureotope * Chromphosphotope * lodo- 
tope * lriditope * Phosphotope. 


For full information, communicate with 
E. R. Squibb & Sons, Professional Service 


Department, 745 Fifth Avenue, New York 
22, New York. 
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—the Priceless Ingredient 


AND ‘tein korore T AME SQUIBB TRACE MARES, 


WHY do three-phase generators permit 
exposures in practically half the time? 


m Because 
1. there is a greater dose output than with 
eee single-phase (4 valve) units due to the 
pun almost constant potential on the tube. 


: NIC ; 30- o 2. the x-ray tube is more effectively 


CARDIOG RAPHY 


utilized; e.g. a Dynamax 150, at 0.1 sec, 
has a maximum permissible load 

of 54 and 36 kW for three and single- 
phase operation respectively (see curves). 








i Focal ipi Size: gerne 199. 90. PRAE ÜPERATION:. : 
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Three-phase generators are 
particularly effective in 
angio-cardiography where 
sufficient film blackening 
must be assured within 

the shortest possible time. 
The following values were 
obtained with a Siemens Child Thickn, Single-Phase Three-Phase 
TRIDOROS 4 unit at 40", iM ARN PC kV mAs sec 
high speed screens, criss-cross 
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ap 12,5 0.02 85 8 0006 
grids, Kodak Royal Blue film: 
tat 12,5 0.024 95 8 0.007 
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PICKER X-RAY CORPORATION, 25 SOUTH BROADWAY, WHITE PLAINS, N. Y. 
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Special view of the zygomatic arches and facial bones 


by John G. Gines, R. T. (A.R.X.T.), St. Luke's Hospital, San Francisco, California 


In radiography of the Zygoma these views are 
routine: (1) Basal view (with a lighter exposure 
to demonstrate the facial bones better); (2) 
modified AP Towne; (3) Waters; (4) oblique. 

In some cases these routine views fail to 
demonstrate disease or fracture adequately. The 
following technique was developed for just such 
cases. 

With the patient supine on the radiographic 
table (see photo at bottom), the shoulders are 
raised on a folded pillow. The head is allowed to 
fall back until the vertex of the skull is in firm 
contact with a soft pad. This gives you a position 
similar to a submento-vertex position. 

The tube angle will vary with the degree of 
exter’ on of the individual patient's neck. The 


Cass . is placed crosswise against the vertex of 
the sk ., perpendicular to the table top, with the 
lower 2e of the cassette resting on a pad. A 


sandba, "supports it from behind. 
The «:ntral ray is centered midway between 
the zygc matic arches. It should pass along a line 


connecting the angle of the mandible with the 
outer canthus of the eye. The exposure is 100 
MA-—1/10 second—66KvP, at 36-inch distance, 
where the head measures 24 cm from vertex to 
angle of mandible. 

This view will demonstrate these structures 
unusually well: 
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1. Zygomatic arches 

2. Hard palate and greater palatine foramina 

3. Anterior walls of the maxillary sinuses 

4. Anterior body of the mandible and sym- 
physis 





Care of processing hangers 


by Neil J. Lyons, R. T. (A.R.X.T.) 
Drs. Woolley, Burton, Hunter & Lee 
Portiand, Oregon 


In order to do any job correctly with the least 
amount of effort, it is essential to have the neces- 
sary equipment in good working order. The 
processing of x-ray film is not only hindered by 
hangers in poor condition, but the quality of the 
radiograph often suffers, because tiny bits of 
gelatine or film adhering to the clips will absorb 
chemicals and cause streaks on the film during 
development. There are two things which must 
be done periodically if the hangers are to be 
kept in good repair. They must be adjusted and 
they must be cleaned. 

The least expensive and most effective method 
for removing the accumulated emulsion is to 
soak the hangers in a solution of Spic and Span, 
a common domestic cleansing powder. Eight to 
ten tablespoons of the powder are dissolved in 
five gallons of warm water. After the hangers 
have remained in this solution overnight, the 
pieces of old film adhering to the clips can be 
removed with a knife. A small piece of cloth is 
then wrapped around the blade of the knife and 
used to wipe off the inner surface of the clip. 
Thorough rinsing of the hangers is required be- 
fore returning them to operation. 

As each clip on a hanger is cleaned, it should 
be checked for poor alignment and malfunction 
due to a lack of tension in the spring portion. 
Any clip which has not had the pin broken off 
can be restored to normal function with little 
effort. 

A pair of long-nosed pliers similar to those 
used by electricians is required for realignment. 
The first step is to restore the tension to the 
spring. This is accomplished by grasping the 


curved end of the clip with the pliers and apply- 
ing enough pressure to increase the curve on the 
end and widen the space between the sides of the 
clip. The pliers should be inserted from below 
when adjusting the upper clips and from above 
in adjusting the lowers. This maneuver will 
restore the tension to the spring and also realign 
the part of the clip which holds the film. In many 
instances, this is all that is required. However, if 
the two flat surfaces are not in good contact, a 
little more manipulation is needed. In order to 
get the pin on one side of the clip to project 
through the center of the hole on the other, it is 
sometimes necessary to flatten out the two parts 
with the pliers. Occasionally a change in the 
angle on the arms leading to the main portion of 
the clip is also required. With a little practice, it 
is easy to determine where to straighten a clip 
and how much pressure is needed. 

Practically all of the hangers used today 
possess the same basic clip design. On some types, 
it is a little more difficult to insert the tip of the 
pliers into the area to be straightened, but all 
makes can be returned to service after realigning 
the clip and increasing the tension on the spring. 
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E. I. du Pont de Nemours & Co. (Inc.) 
Photo Products Dept., Wilmington 98, Del. 


This issue of X-ray News was printed by DYCRIL t Photopolymer Printing Plates 
tDu Pont trademark 





be used by the patient 
without assistance 

Lead equivalent — 1 mm 
The opening is kept as 
small as possible 

Can be washed or sterilized 
Available in two sizes: 

men — boys 














DISTRIBUTORS FOR THE UNITED 


STATES: 















* Order from 
your local 
x-ray dealer 
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Pod, rri, 


SCHICK X-RAY COMPANY, Inc. 


205 West Wacker Drive, Chicago 





6, Hlinois 
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From large dense masses 
to confined areas difficult 
to reach, your GEVAERT 
medical x-ray film aids in 
producing an image of con- 
cise clarity and definition. 
And you achieve this maxi- 
mum performance with a 


minimum of exposure. 








NORRIS 


Exelusive Distributors: 


LOW X-RAY CORPORATION 
161 Sixth Avenue, New York 13, N.Y, 


Other Offices: 


2304 Sawtelle Bivd., Los Angeles 64, Calif. 
501 Armour Circie N.E., Atianta 9, Georgia 
7307 Ardmore Street, Houston 21, Texas 

6511 No. Lincoln Ave., Chicago 45, Hingis 


Nationwide Warehousing 


GEVAERT 


X-RAY FILM 








You are 

cordially in- 

vited to visit 

our Booth No. 74 
at the A.R.R.S. 
Annual Meeting, 
Miami Beach, Fla., 
Sept. 26-29. 



















AECL'S NEW THERATRON ‘‘C®"' 
is designed to your most exacting clinical 
standards - and your budget: Check these 
FIVE important new features: 


INDEPENDENT SOURCEHEAD SWIVEL — 

makes available the full range of stationary 
field techniques. Simple setup procedure 
for upright as well as 





reclining patients 























HIGH CAPACITY — up to 50 rmm 
with a new URANIUM insert for highly 
efficient output rates at medium and long 
treatment distances: 


AECL'S EXCLUSIVE EIGHT-SIDED 
DIAPHRAGM simply "dial" the field to 
fit the size and shape of the tumour. 


CLOSE PENUMBRA CONTROL 
throughout the wide range of treatment 
distances: A full selection of penumbra 
trimming accessories: 


PRECISION BEAM DIRECTION AND 
LOCALIZATION — using the range of easily 
attached accessories available with the 
THERATRON “C=”, 


MEME ATOMIC ENERGY OF CANADA LIMITED 


mation-please write to COMMERCIAL PRODUCTS DIVISION 


P.O. BOX 93 * OTTAWA * CANADA 


DTI STAT: 


for the 
added 


advantage 


of 





reliability 


OnABILEX, without a doubt, pro- 
duces a superior visualization with a significant absence of obscuring 
bowel opacities.!? It consistently provides reliable, readable and accu- 
rate cholecystograms and cholangiograms — in patient after patient. 


but look beyond the view box .... Due to its high solubility, an important 
differentiation from iopanoic acid, 80 to 90% of the OnaniLEx dose is 
rapidly absorbed from the small intestine. Peak blood levels are attained 
in 1 to 2 hours, as shown by radioisotope studies.9 This favorable absorp- 
tion index means minimal intestinal residue, superior visualization and 
greater reliability as a basis for diagnosis. In fact, the degree of reliability 
is such that non-visualization usually indicates the presence of biliary 


tract disease. * c M. A DEVELOPMENT OF GUERBET LABORATORIES 


Dosage: 6 capsules approximately 12 to 14 hours before examination at intervals 
of 2 to 5 minutes. See package insert for complete dosage information. 
Contraindications: Similar to other contrast media of this class, ORABILEX is con- 
traindicated in the presence of renal insufficiency. 

Supply: Envelopes of 6 capsules (0.75 grams each). Boxes of 5, 25, and 100 enve- 
lopes. Also available, hospital-size bottles of 250 capsules. 

Bibliography 

1. Meszaros, W. T., and Rich, F. M.: J. A. M. A. 172: 1884 (April) 1960. 2. Blue- 
stein, S. G.: J. Med. Soc. N. J. 56: 602 (Oct.) 1959. 3. Arcomano, J. P., et al: 
Am. J. Digest. Dis. 4: 466 (June) 1959. 4. Heacock, C. H., and Wilson, J. M.: 
Memphis Med. J. 34: 187 (May) 1959. 5. Teplick, J. G., et al: Am. J. Roentgenol. 
80: 961 (Dec.) 1958. 6. Lasser, E. C., et al: J. Nuclear Med. 2: 79 (April) 1960. 


oral cholecystographic medium 
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bunamiodyl sodium 


FOUGERA E. FouGERA & COMPANY, INC. Hicksville, Long Island, New York 


In Canada: Bell-Craig Pharmaceuticals, Toronto 2B, Ontario 
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TABLE HEIGHT IS ADJUSTABLE 
(Easily, Instantly, Continuously ) 


Now just press a button to adjust The Emperor's table height in seconds 
for maximum convenience of both tall and short radiologists. 
, , The Emperor tilts 180°—quietly, 
Extra patient comfort, too: Patients can get on and off table — smoothly, with no drifting or coasting. 
The table top moves longitudinally — 40" 
l l toward head end, permitting easy placement 
be instantly elevated or lowered to varying heights of of patient over a Rapid Film Changer; also 
11” toward foot end. It moves laterally, permitting 
spot tunnel to be parked clear of table top (for 
radiography), even with an image intensifier. 


comfortably, easily, without use of a stool; and table can 


litters or carts, to facilitate transfer of patients. 


The Emperor features easy, unobstructed access from all 


"T T7 E £. PE é Or 4 sides. It’s Profexray-designed, in every detail, for heavy-duty 
b ay PRO FEX az A Y work in the busiest departments of the largest hospitals.. 
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For complete information 
phone, wire, write — : : i" | 
PROFEXRAY, INCORPORATED 

1401 North First Avenue Maywood, Illinois 
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We invite you to join the growing list of American radiologists who hav 
British-made X-ray films the answer to their search for day-in, day-o 


For superior radiographs 
wherever intensifying 
screens are used. 


ILFORD RED SEAL 


: AY FILM 
TS FILMS - FOLDER WRAPPED 
LLABE NORMAL * HORMALFACRUNG 


~ OFEN IM DARK ROOM ONLY - 
(UMOR IN ENGLAND SY” 
ALFORD LIMITED -ILFORD ADMDOM 


Red Seal’s extremely high speed enables the 
use of techniques which minimize patient 
motion, and permits a substantial reduc- 
tion in exposure; fine grain and excellent 
resolving power result in remarkably sharp 
images. Easily processed in all automatic 
processors; fully interleaved, folder-wrap- 
ped and foil-protected in all standard sizes 
in 25- and 75-sheet boxes. 





For high-speed 
non-screen radiogr 
of the extremities 


ILFORD ILF 


ENVELOPE PACK 


J~ 





Envelope 
Flap 


Film 





Paper 
Folder 


Card 
Stiffener 


Envelope 
Pack, open to 
show how 
ilfex film 

is protected 


This ultra-fast high-spe 
vides bone and tissue del 
that which can be obtai 
tional screen techniques 
tant, Ilfex clears more 

other non-screen film! |] 
ready for instant use an 
lent storage envelope for 
graphs. Boxes of 25, in : 


For a no-cost demonstration of Red Seal and Ilfex, contact Gene 
Keleket, Picker, Westinghouse, or their authorized deale 


ILFORD INC. 37 WEST 65th STREET, NEW YORI 


In Canada: Canadian distributors for Ilford Limited, London: W.E. Booth Company Limited, 12 M 
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Economical...Proven Roller-Type 
System of X-Ray Film Processing 


MINIROL-X PROCESSOR 


L 44 inch long base 
















Fast 7 minute uniform processing 


Priced to fit any X-Ray department 


The Minirol-X is a proven, 
automatic system for proc- 
essing and drying X-Ray 
fiim the hangerless way — 
complete roller operation. 
Occupies less than 10 sq. ft. 
of space. It is designed for 
efficient, economical proc- 
essing in the private office 
or clinic, and small as well 
as large hospitals who wish 
to diversify processing sta- 
tions. Let the Pako Plan- 
ning Service show how a 
Minirol- X Processor will fit 
your X-Ray department. 
For complete information 
contact your Pako Distrib- 
utor or write to Pako Cor- 
poration. 
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Minirol-X Processor —-Left Hand Installation Hlustrated 


THE TINY MINIROL-X HAS BIG FEATURES: 


e Full worm driven racks, no chains e Capacity of 110 mixed size film per hour 
e Right and left hand installation e Processes all brands of medical screen 


€ Quiet, roller-type operation film in sizes from 4A" x 4" thru 17" x 36" 
e 7-minute total processing time sheet film. Roll film in widths of 17" or 
e No. 4 Satin Stainless Steel finish less. 





PAKO CORPORATION 


6300 Olson Memorial Hgwy., Minneapolis 40, Minn. USA 





PAKO FOR PROGRESS 


XX 





with ANSCO HIGH-SPEED 
X-RAY FILM 


(fully compatible with automatic processing techniques) 





o 








The extreme speed of Ansco High-Speed X-ray Film permits shorter exposure 
reduce the radiation dosage received by your patients. Yet the definition 
cially in the important density ranges—accentuates minute differences and facili- 
tates the interpretation of difficult studies. 


That is why today more and more leading radiologists 

















are specifying Ansco High-Speed X-ray Film. Ansco, 
Binghamton, N. Y. A Division of General Aniline & 
Film Corporation. 
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maneuverability and versatility are 
outstanding features of the 











MODEL GR-200 
MOBILE X-RAY UNIT 


* capacity: 200 Ma at 100 P.K.V. 


è full wave rectified... 4 valve tubes 








TUBE EXTENDS FULL 48 
INCHES FROM TUBE COLUMN 







Large 10 inch diameter, rubber 
tired roller bearing wheels make 
unit so easy to move and manev- 


ver. 

Fast acting brake operated by 
convenient height control handle 
securely locks both wheels. 

Unit operates on 220 or 110 volt 
line. 





* Unit also available 
in 100 Ma at 100 
P.K.V. Full Wave 
Rectified Capacity. 
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WRITE FOR 
X-RAY COMPANY COMPLETE 


1932 N. BURLING STREET, CHICAGO 14, ILLINOIS INFORMATION 
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Fully counterbalanced tube 
stand permits focal spot ad- 





“Outstanding Contribution" in Cholangiography 


Rapid Optimal Opacification: 
Within 15 minutes, Cholografin 
outlines hepatic and common 
ducts even after cholecystec- 
tomy, reveals biliary ducts in 
about 25 minutes, and com- 
pletely opacifies the gallbladder 
within 242 hours." 


High Diagnostic Accuracy: 
Accuracy in diagnosing bile 
duct disease in postcholecystec- 
tomized patients is reported to 
be 86%. In another series, 
Cholografin permitted diagnos- 
tic interpretation in almost 70% 
of patients with chronic chole- 
cystitis. 


“With Little Risk” No hepatic 
or renal toxicity, no delayed re- 
actions have been observed.’ 
Cholografin “is the method of 
choice" for gallbladder visuali- 
zation in infants. 


€ hologratin 


Sodium | Methylglucamine 








Duog n af TFA Squibb Diatrizoate and Iodipamide Methylglucamines for rapid 


Supply: Cholografn Methylglucamine Squibb Iodipamide Methylglucamine Injection U.S.P. is sup 
plied in 20 cc. sizes, with sufficient excess for sensitivity testing. 

Cholografin Sodium Squibb Todipamide Sodium Injection N.F, is supplied in cartons containing 
two 20 cc. ampuls with sufficient excess for sensitivity testing. 

Duografin is supplied in bottles of 50 cc. 


For full information, see your Squibb Product Reference or Product Brief. 
References: €1) Cohn, E, M.: Am, J. Gastroenterol. 35:115 (Feb) 
1961. (2) Jones, M. D.; Sakai, H.; and Rogerson, A. G.: J. Pediat. 
53:172 (Aug.) 1958. (3) Machella, T. E.: Gastroenterology 34:1050 


(June) 1958. (4) Orloff, T. L.: Am. J. Roentgenol. 20:618. (Oct) "s SQUIBB 
1958. (5) Johnson, G., Jre: Pearce, C.; and Glenn, F.: Ann. Surg. [ja So bb Onan 
152:91 (July) 1960. (6) McClenahan, J. L.: Pennsylvania M. J. B) LL Qua Ay — 


62 :188 (Feb.) 1959. "CHOLOGRAF EN! @ ana "puogsAFINI @ ARE SQUIBB TRADEMARRS, 





the Priceless Ingredient 
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Dynamic Myelography 





The: 


onstrate the bulging of the annulus fibrosus 


patient dem- 





two radiographs of the sani 





during hyperestension and flexion, respectively, 





of the vertebral column. 30 ce of Pantopaque 


rate how this teeh- 





st medium was used. 





conli 


visualization of the posterior sur- 





nique permits 





vertebral canal. 





face of the 








“PANTOPAQUE” is the registered trademark under which all leading x-ray 
dealers supply the compound ethyl iodophenylundecylate, which is synthesized by 
the Research Laboratories of Eastman Kodak Company and prepared as the 
myelographie contrast medium lophendylate Injection, U.S.P., bs 
Pharmacal Inc. The trademark serves to indicate to the radiologist continuity of 
experience in the manufacture of this medium. 
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The Picker well-type Scintillation De- 
tector (Well Counter) is one of the 
comprehensive Picker line of nuclear 
instrumentation and supplies: all mar- 
keted and serviced through a national 
network of company offices staffed v 
trained Picker people. Picker alone i 
the nuclear field offers this caliber o; 
local service. 





For details call your district office (see 
‘phone book) or write Picker X-Ray 
Corporation, White Plains, New York, 


a 








INSTRUMENTATION 
INFORMATION SER 


£ 
Hs 


“ORBITRON 
THERAPY ROUIRMIENT ; 


WITH PENUMBRA DIAPHRAGM SYSTEM .: 














The penumbra diaphragm of the 'Orbitron' cobalt therapy equipment 
sharply defines the fields with diaphragm leaves at minimum distance 
from the skin. Easily attached, and with micrometer adjustment of 
tungsten copper blocks moving parallel to the sides of the beam, the 
penumbra diaphragm provides a far higher standard of beam defini- 
tion than hitherto possible in cobalt therapy. 

ideally suited to stationary field work, the A.E 'Orbitron' also 
provides the most accurate facilities for both 'pin and arc' and iso- 
centric positioning techniques. Precise movement of the cobalt 
source around the patient coupled with back and front pointers 
ensures rapid and accurate positioning of all fields. 

With a source of 2,000 curies of cobalt the treatment dose available 
is 90 r/min at 60 cm, yet with shutter closed, the 'Orbitron' emits 
only 0.6 mr/hr at 1 m. 






VICTROMETER 
X-RAY DOSEMETER 


A portable quartz fibre 
electrometer-type instru- 
ment for consistently acc- 
urate determination of X- 
ray doseage or intensity in 
rper min, Mains energised 
and entirely self-contained, 














Write for full technical data lo: AEI Instrumentation Division 
X-Ray Department, 132-135 Long Acre, London, W.C.2, England. 


instrumentation Division 
Associated Electrical Industries Limited 
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A matter of 
great importance 
to users of 


X-OMAT and PAKOROL-X 
Roller Processors 


The Type-3 Graph-O-Mat system for processing 
x-ray film is the only chemical system that... 
1. Has been formulated exclusively for use in 
all roller processors. 2. Solves the problem of 
excessive contrast. 3. Offers the only harden- 
ing developer formulated to work specifically 
with all medical screen type films. 4. Keeps 
machines cleaner. Eliminates jams caused by 
chemical build-up on rollers. 
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Write for current price list and X-Ray Bulletin No. 3. 
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TYPE 3 GRAPH-0-MAT’ TYPE 3 GRAPH-0-MAT 






DEVELOPER FIXER 
REPLENISHER 





5 U.S. GALLONS CONC. 


MAKES 20 GALLONS 


5 U.S. GALLONS CONC. 


MAKES 20 GALLONS 










PH i 
PHILIP A. HUNT COMPANY SIS AL HUNT COMPANY 


PALISADES PARK, NEW JERSEY. MADE IN U.S.A 





yes HUNT FOR THE BEST IN MANUAL AND AUTOMATIC PROCESSING CHEMISTRY «e 


PHILIP A. HUNT COMPANY 


PALISADES PARK, NEW JERSEY 
v BRANCHES IN PRINCIPAL CITIES 
In Canada: Philip A. Hunt Company (Canada) Ltd., 207 Queen's Quay West, Toronto 
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DYNASCOPE 


performance is distinguished by superior 


e Contrast 
e Resolution 


e Brightness 





A product of American manufacture, DYNASCOPE reflects the same sensitive crafts- 
manship and perceptive design that has always defined Machlett X-ray products. 


For technical information on the complete DYNASCOPE family of X-ray intensifier tubes write: 


THE MACHLETT LABORATORIES, INC 


Springdale, Connecticut 





NANOPHOS 


Single-tank x-ray 


generator 

with high output 
100mA at 60kV 

50 mA at 125 kV 

low weight 

small dimensions 
light load on the mains 
achieved by full-wave 
rectification 

for practical use 
available as 


a mobile x-ray unit: 


SIEMENS 





SIEMENS NANOMOBIL 


Operates on the mains socket in the sick room thanks to the 
full-wave rectification - No high-tension cables, therefore 
easy setting with maximum reliability - Long tube-arm reach 
Spring counterbalance - Rapid and exact setting of the 
radiographic field by means of the full-field visual localizer 
with low radiation exposure to the patient - Good radio- 
graphic results ensured by the high output and the rotating- 
anode tube with the small focal spot of 0.8 x 0.8mm. 


Watch out for further news of our NANOPHOS programme 


SIEMENS-REINIGER-WERKE AG ERLANGEN - GERMANY 


New 2 Product 


TO ASSIST 






Protect against 


“DARKROOM HANDS" 
with Kreme- X 


New Protective Cream Compounded for 
X-Ray and Photographic Darkroom use! 


EFFECTIVE even after hours of contact with 


chemicals. 


CONVENIENT to apply .. . leaves a pro- 


tective "invisible glove"- CAN'T WASH OFF! 


SAFE . . . Does Not Contaminate Developer 
or Fixer! 


LARGE 
SUPPLY ONLY 


$50 
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YOU IN THE DARKROOM 
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Remove Brown Fixer Stains 


^ FIX-OFF 


Use FIX-OFF, the original fixer stain remover. 
Keep uniforms, shirts and clothing spotless! 





QUICK ... Just spray stains and watch them 
disappear! 


SAFE . . . Use on any fabric! 
EFFECTIVE . . . Money back guarantee! 


4 FL. OZ. 


$435 





KREME-X CO. 2980 W. dania Detroit 38, Mich. FIX-OFF CO. 


American Roentgen Ray Society Annual Meeting 
Deauville Hotel, Miami Beach, Florida 
September 26 thru September 29, 1961 


requires only 
Q/2 sq. feet 
of floor 
space 








. . « but Fax-Ray Juniors cap- 
abilities do not end here. This ver- 
satile little unit will also process 
industrial films and X-ray papers 
with equal fidelity and trouble 


free operation. 


In the FAX-RAY JUNIOR, con- 
tinuous control over processing 
factors is maintained. Processing 
speeds are adjustable to variable 
constants, temperatures of chemi- 
cal solutions and wash-waters are 
automatically controlled to within 
1/4°F and films are transported 
automatically through a process- 
ing system of high impingement 
agitation of continuously filtered 
and recirculated solutions for max- 
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imum resolution and grain refine- 
ment, 


There is no film loss or damage. 
Finished films are delivered dry 
and retain original exposure char- 
acteristics to the highest degree of 
fidelity and clarity. 


A few of the many desirable 
features to be found in the Fax- 
Ray Junior are: 

Convenient, self contained viewer 
for "on the spot" emergency read- 
ings — constructed of type 316L 


mfgrs. of: 






DRIES FILM WITHOUT 


e HEAT IN LESS THAN 
K TEN MINUTES!!! 
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Stainless Steel — required main- 
tenance time cut to minutes per 
day — processes any manufactur- 
ers film in mixed sizes .up to 
14" X 17" — uses standard solu- 
tions — installs through the wall 
or within the darkroom. 


Fax-Ray Junior sells COMPLETE 
for $7500. ° Write for complete 
information. 


a 


MANUFACTURER'S SUGGESTED 


SELLING PRICE SUBJECT TO CHANGE 


WITHOUT NOTICE. 


Newburgh, N. Y., 
een T 


g»recesxcsccdüMi: 


HIGH GAMMA, AUTOMATIC 
ROLL FILM PROCESSOR 
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HY PAQU E 50% 


dd QU Sodium 
FOR EXCRETORY UROGRAPHY 
ANGIOGRAPHY, OPERATIVE CHOLANGIOGRAPHY, 
HYSTEROSALPINGOGRAPHY 


THE SIG? 





CT DETAIL 





medium now available for intravenous urography. Ht gives the best urograms (56 
per cent diagnostic films) and causes far fewer unpleasant effects and reactions..."! 
Aortography: “H ypaque ... would appear to be the current contrast agent of 
choice for angiocardiography and aortography."? 

£ " . Jj E $ 
Cerebral An giogra ph Y: "Cerebral angiography by the carotid route is now 
relatively safe, thanks to newer contrast media like Hypaque, the risk of compli- 


cations being less than 3 per cent"? 
Operative Cholangiography: “Hypaque sodium has been very satisfactory. 


FH ysterosalpingography: H ypaque sodium 50 per cent solution "... provides 
sausfactory visibility both at fluoroscopy ana in films... currently considered 


most satisfactory... 7? 


How Supplied: Hypaque sodium 50 per cent sterile aqueous solution in ampuls of 30 mL, 
boxes of 1, 10 and 25; rubber stoppered vials of 20 and 30 ml, boxes of 1, 10 and 25. 

Also Available: Hypaque-M, 75 and 90 per cent (concentrated solutions of sodium and 
methviglucamine diatrizoate) lor angiocardiography, angiography (selected cases), neph- 
rotomography and hysterosalpingography, vials of 20 and 50 ml. 

References: 1. Lloyd. F- A., and Cottrell, T. L. (Northwestern Unive: Diatrizoare sodium, Ann. New York Acad, 
Se. 78:987, July 2, 1959. 2. Lance, E. M., and Killen, D. A. (Vanderbilt Univ.) Experimental appraisal of the 
agents employed as angiocardiographic and aortographic contrast media. Ll. Neurotoxicity, Surgery 46:1107, 
Dec., 1959. 3. Pool, J. L. (Columbia Univ: Early treatment of ruptured intracranial aneurysms of the circle 
of Willis with special clip technique, Bull. New York Acad. Med. 35:357, June, 19589. 4. Davis, D. R. (St. Luke's 
Hosp., Kansas City, Mo: Operative cholangiography by utilizing the cystic duct, Surg. Gynec. & Obst, 112:378, 
March, 19681. 5. Youngstrom, Karl A. (Univ. of Kansas): Study of usc of düttrizoate sodium (Hypaque), J. Kansas 


M. M D 59:308, july, 1958. 
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COMPLETE-COMMAND PERFORMANCE 


for the radiologist who demands the ultimate 
from his equipment as well as from himself 


In radiology, as in every professional field, the man who makes 
heavy demands on himself is the man most likely to make a note- 
worthy contribution to his field. 

It is for this man, this radiologist, that the Imperial II was de- 
signed. With this superb diagnostic unit, General Electric offers the 
most demanding radiologist complete command. Every facility, every 
procedure, centers — concentrically, geometrically — around the 

radiologist, Balance, counterbalance, power, control... the Imperial 
responds faithfully, swiftly, effortlessly, to the fingertip touch. 

There are facts to support these claims. Some of them will be 
covered on the following pages; other details are easy to obtain. 
But you will want to experience, first-hand, the feel of an Imperial H 
in action. Your General Electric x-ray representative can make 
arrangements for you to see and try a unit in your area. Or you can 
secure complete descriptive literature from X-Ray Department, 
General Electric Company, Milwaukee 1, Wisconsin. Dept. A-9l. 
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THE RADIOLOGIST IS IN COMPLETE COMMAND 

. . . even during difficult procedures. An Imperial || diagnostic 
x-ray installation is oriented to the radiologist. This stop-motion 
color photo provides a graphic example: with ring-mounted pivoting, 
screen-to-eye relationship remains practically constant and centered 
... spot-film device neither advances nor recedes as table is tilted. 


LONGITUDINAL TABLE MOVEMENT 

. puts extra facility at your fingertips. Table-top 
movement — up to 30" at either end — gives you the 
extension you need in angiographic and other proce- 
dures . . . even such conveniences as placing the 
patient and the spot film device at precisely the right 


level for you in vertical fluoroscopy. 


GENERAL 





TOE-TOUCH CONTROL 

. . . permits you to move patient and table laterally — 
without hands, without effort — without disturbing the 
position of the screen. Superbly balanced lateral shift 
is the reason for this handling ease . . . another almost- 
automatic way Imperial responds to your every touch. 


ELECTRIC 


IMPERIAL II 





SLIDE-BACK PARKING 

. of the spot-film unit means, of course, total 
unobstructed access to the table for both patient and 
technician. Yet it's immediately at hand when wanted, 
with every control feature ingeniously arranged for the 
radiologist'S convenience; table tilt, locks, shutters, 
sequencing, phototiming density, fluorotimer. 





SPACE-SAVING FEATURES 


. . . are reflected in outstanding flexibility 
for radiographic procedures in close quar- 
ters — a 12-ft. room, for instance. Tilting 
table — cradled in its unique double-ring 
mounting — actually retreats in the up- 
right position. You can do radiography at 
preferred target-film distances (for exam- 
ple, 6-ft. chest procedures) when the table 
is vertical in either direction. Cart work, 
too, is easier with the table out of the way. 





DISAPPEARING CABLES 

... typify the efficiency of Imperial design. 
High-voltage cables are concealed within 
the overhead structure. Nothing is visible 
except the short dros to the tube unit. 
Fully bilateral excursion for maximum cov- 
erage. Fully counterbalanced for gliding 
travel, swift manipulation. The result is 
radiography with unmatched ease of han- 
dling and uncompromising coverage. 





The Imperial H diagnostic unit places no limit on the 
radiologist . . . or technician. Every control response is 
quick as a reflex. General Electric has put total emphasis 
on design that caters to the operator's sensitive touch. 

The tube unit, for example, responds instantly to the 
hand’s command — when angulated, raised, lowered, or 
walked to any point in the room. Fully counterbalanced, 
it moves into and retains any position naturally. 

Fluoroscopy functions with the same kind of response. 
Shutters obey smoothly — trigger-quick, free of lash, For 
spot-filming, cassettes zip into exposure position — but 
quietly, gently — free of troublesome after-vibration, ready 
for instant exposure, ready for your command. 

Truly, the Imperial H is built to the measure of the 
radiologist and his ultimate effectiveness. There's freedom 
from minor adjustments and irritating distractions. There's 
a quickness that reduces the pressure of heavy schedules. 
And there’s a sense of purpose that lets nothing stand in 
the way of the radiologist’s diagnostic skill. 

For more detailed information, contact your General 
Electric x-ray representative, or write directly to X-Ray 
Department, General Electric Company, Milwaukee |, 
Wisconsin. Ask for Pub. 9l. 
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FOR FAST, ERRORLESS 
PROCEDURES... 
YOU CAN'T BEAT THE 


KELERI 





que new Nova- Matic technie selector sets up 
all operating and safety factors at the twist of a 
single knob. The Nova-Matie display panel 
makes MA, time and focal spot size selections 
‘virtually error-proof. Visual warning instantly 
informs the operator if selected time and MA 
factors exceed tube ratings before closing ex- 
posure switch; go-no-go feature prevents gen- 
erator operation if time, MA and KV factors 
endanger tube life. 

In addition to these equipment and patient 
protection features, the Nova-Matic has an all- 
electronic impulse timer with a full 17 geomet- 


rically progressive steps between 1/120 ai 
second, with .0005 second accuracy. The 
4 steps of time are 1, 2, 3 and 4 impulses. 
Timer recycles 12 times per second at either 
or even impulses permitting fastest film ch: 
ing techniques. 

Standard equipment on the Nova-Matie 
KV includes a built-in fluoroscopic timer, 1 
step exposure switch, and a combination 
and MAS Meter. For complete informatio 
this value-paeked generator, write for the 
Nova-Matie 150 KV Bulletin. It's yours foi 
asking. 


KELEKET X-RAY CORPORATION 





1601 Trapelo Road, Waltham 54, Massachusetts 
Representatives in all principal cifies 
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STATIONARY X-RAY GRID 


133 LINES 


P 


World's only grid with truly invisible 





grid lines... five years in development... 


now available in limited supply. 





LIEBEL- FLARSHEIM COMPANY 


DIVISION OF RITTER COMPANY INC. 
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Always Ready at Hand 


The fat meal in cholecystography 
is traditional for its efficacy in 
aiding disclosure of gallbladder 
anomalies, small stones, polyps, 
etc. 

However, modern require- 
ments call for detection, as well, 
of abnormalities of the biliary 
tree. 

NEO-CHOLEX, the highly-con- 
centrated vegetable fat emulsion 
accomplishes both results simul- 
taneously. 


SAMPLES ON 
REQUEST 


3, Cholecystogran 40 
minutes after NEO- 
CHOLEX administration. 


NEO-CHOLEX 


IN CHOLECYSTOGRAPHY 
the Modern, Rapidly Acting, Palatable, Concentrated Fat Meal 






















$0 cc 


itoh wi 
* emulsion of 40% Pure Veget” 


( Par eee cm 
HOLECYSTOGRAPHY 
ena, bad l 
Haer, G, INC. — Pharmaceuticals 
NEw ATIONAL SYNTHETICS INC. 
YORK 12 N.Y., U S.A 


for Immediate Convenient Administration 


Within minutes after ingestion, 
delineation of the ducts (cystic, 
common and at times hepatic) is 
successfully accomplished with- 
out the hazards of intravenous 
injections. 

Neo-Cholex is palatabie, re- 
quires no refrigeration. If also 
avoids the nuisance of a fatty 
breakfast with its attendant dis- 
advantages of bloating, nausea 
and aversion to such foods by 
many patients. 


1, Cholecystogram 
before NEO-CHOLEX 
admiuisiration. 


2, Cholecystogram & 
minutes after NEO- 
CHOLEX administration, 


BELL- CRAIG r INC, 270 Lafayette Street, New York 12, New York 


in Canada: GILBERT & CO., LTD., Toronto, 4 
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By Giovanni Di Chiro, Neuro- 
radiologist of the National Institute 
of Neurological Diseases and Blind- 
ness. 


For use in everyday diagnostic 
work—a detailed roentgenographic 
demonstration “in vivo” of intra- 
cranial structures. A three-dimen- 
sional concept of various anatomic 
formations is attained by their dem- 
onstration in lateral and sagittal 
roentgenograms. Lateral and coronal 
laminagrams, including laminagrams 
of the cerebrospinal fluid cavities of 
the posterior fossa, are illustrated. 


A NEW TECHNIQUE OF LAMIN- 
AGRAPHY combined with fractional 


CHARLES C THOMAS * PUBLISHER 


301-327 East 
Lawrence Avonue 


encephalography, already tested in a 
large group of patients, is discussed. 
Emphasis is placed on demonstration 
of structures with less well-known 
pneumoencephalographic appearance. 
Some structures are demonstrated 
roentgenographically “in vivo” for 
the first time. 


About 300 reproductions of the same 
size as the original encephalograms 
and an almost equal number of ex- 
planatory sketches are included. 


Publication date August 1961 
$19.00 


352 pp. (815 x 11) 
515 il. (4 in full color) 
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DYE INJECTOR 













is ready to help you by demonstrating its su- 
perior quality and simplicity of construction. 
Use this piece for thirty days and convince 


yourself that it is the best value on the market 





today in a phasic dye injector. 


The component parts of the injector are: 

A. Pressure regulator gauge. 

B. Momentary switch to energize solenoid valve. 
C. Solenoid switch operating on 115 V. 

D. Air cylinder— power source. 


E. Adjustment for graduating amount of media 
expressed. 


F. Micro switch to deenergize solonoid valve. 


G. Pilot light operating simultaneously with 
syringe. 


H. Syringe. 100 cc capacity furnished with unit. 
(50 ec capacity available at extra eost.) 


CO, gas recommended for use. Never use 


oxygen. 


The complete unit is adjustable for height on its vertical standard. Mounted on steel base 


with baked enamel finish—supported by four conductive castors. 





| 
PHELAN MANUFACTURING CORP. | 


2523 Minnehaha Avenue Minneapolis 4, Minnesota 


For further 
information write 


or phone collect 





This is Televex—the modern way in 
fluoroscopic diagnosis. With West- 
inghouse Televex, the radiologist 
enjoys such advantages as amplifica- 
tion up to 50,000 times for daylight 
fluoroscopy at the lowest radiation 
possible and remote diagnosis. Elec- 
tronic magnification of image gives 
finest detail. The doctor and patient 
become a team. 


For more information: Westinghouse 
Electric Corporation, X-Ray Depart- 
ment, 2519 Wilkens Avenue, Balti- 
more 3, Md. You can be sure...If it's 
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CINEROENTGENOGRAPHICALLY DEMONSTRATED 
CHANGES IN THE FETAL CIRCULATION . 
OCCURRING AT BIRTH* 


A SERENDIPIC COMMENTARY 


By S. R. M. REYNOLDS, Pu.D., D.Sc. 
CHICAGO, ILLINOIS 


It is an honor, however undeserved, for me to be 
asked to give the fifth W. Edward Chamberlain 
Lecture. It has not been my privilege to know Dr. 
Chamberlain until today, although the nature of 
his contributions to radiology reached even my dis- 
lant ear some years ago upon his appointment to 
the Chair of Radiology at Temple University. My 
ear Was distant not in space, for he became Pro- 
fessor of Radiology here at Temple University 
while T was still a graduate student at the Univer- 
sity of Pennsylvania, just across the city. It was 
distant because my interest in basic medical 
science was far removed from the need for using 
radiologic techniques. How many endocrinolo- 
gists, phystologists or embryologists have more 
than a nodding acquaintance with the uses of such 
tools for investigation? I was one of a majority, I 
am sure. 

There came a time, however, when it became 
necessary for me 1n the course of my work to know 
how rapidly the blood flows through the pregnant 
uterus of the intact monkey. What better way to 
learn this than to propel some opaque medium at 
high speed through the linea alba, into the myome- 
trium, and then observe how rapidly this was re- 
moved? To use isotopes would have left traces of 
radioactivity in tissues other than the myome- 


trium, but roentgen rays offered the opportunity to 
localize the injected substance within the myo- 
metrium. We conducted a little study of thts 
problem* and proved the feasibility of this tech- 
nique (Fig. 1). 

Even so, I did not even then learn first hand of 
Dr. Chamberlain. It really was not until I came 
to Temple University two years ago as one of a 
group of NIH consultants that I learned of the im- 
pact that he had made upon this institution. I 
found that here advanced radiologic techniques are 
used for research and teaching in the Departments 
of Physiology and Pharmacology as well as in 
Radiology. Here, these techniques are wisely and 
extensively employed. Of course, Dr. Stauffer and 
others have implemented such activities far beyond 
what Dr. Chamberlain did, but there is no doubt 
that Dr. Chamberlain has left here an intellectual 
legacy which is strong, growing and evident. 

When Dr. Oppenheimer invited me to give the 
Chamberlain Lecture, I had serious doubts as to 
the wisdom of accepting the proffered honor. Upon 
consideration, however, I decided that perhaps my 
experience with serendipity in the field of radi- 
ology might make an interesting footnote in the 
annals of radiology, for it opened up avenues of 
investigation along which I have moved for ten 


* From the Department of Anatomy, University of Illinois College of Medicine, Chicago, Illinois. 
The W. Edward Chamberlain Lecture, delivered at Temple University School of Medicine, September 29, 1960. 
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SERENDIPITY, the gift of finding 
“valuable and agreeable things not 


looked for, is a word em) bv Walpole in 
allusion to a tale, The Three Princes of 
Serendip, who in their travels were always 
discovering by chance or sagacity, things 
they did not seek. My tale of serendipity 
goes back to my laboratory in Baltimore in 
1948. A young doctor from Harvard came 
in and put on my desk some injection- 
corrosion specimens of the blood vessels of 
human placentas. He wanted help in de- 
veloping a research project out of these 


- 


specimens. In the course of our discusstons, 
we noted something that no one EM , espe- 


cially any phvsiologist, apparently hdd ob- 
served. It was that, unlike virtually most 
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other vascular beds, this one was unique. 
The cross-sectional areas of the veins were 


Ia a Aa from the cross- 
s that supplied 
de E C of ae SE This being 
so, it readily suggested to us that the 
velocity with which the blood moves 
through the veins necessarily must be close 
to that at which the blood moves through 
the arteries. 

From a physiologic standpoint this pre- 
sented a dilemma. The blood in the arteries 
moves into the placenta under considerable 
pressure from the heart. But how about the 
pressure of blood in the veins? Where did 
the energy come from to propel the blood 
through the veins at as high a velocity, 
back toward the heart? It also raised the 
question of how much energy 15 lost against 
the vessel wall by blood flowing through 


not à T 


ofa mon- 
By jet hypospray, 1 ml. of diodr ast is propelled through the linea alba into the 
into the rectus abdominis muscle is seen m TR 


Fic. 1. Roentgenologic determination of an index to the blood circulation time in the intact uterus 
key pregnant 106 days. 
mvometrium. À residue from a previous injection of 1 ml. 
left. Next right, 10 minutes later, the contrast medium Ms just reached the uterus. Succeeding 

grams were taken at regular intervals until both areas cleared. Twenty-four minutes were el for 
clearance in the the rectus abdominis, 34 minutes [s a uterus. (Reproduced with permission from the 


Proceedings of the Society for Experimental Biology and Medicine.) 
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Fic. 2. Two sections of an umbilical cord. Left: conventional section with the two arteries and vein con- 
stricted and empty with much Wharton's jelly present. Right: section of the same cord taken with the in- 


fant held at the level of the placenta jn utero and with two clamps placed simultaneously on the cord with a 


full pulsating beat. Note the large, distended vessels, the thin walls of the blood vessels and the thin layer 
of sheath about the cord. Wharton's jelly piles up as the cord shortens with vasoconstriction. (Reproduced 


with permission from Contributions to Embryology.) 


vessel, and how much bv internal dissipa- 
tion of energy through the viscosity of the 
blood? Since the placenta seemed immune 
to in vivo experimental investigation, it 
occurred to me that perhaps this could be 
studied in the umbilical cord. The only 
dificulty was that histologists always study 
a cord after it is cut, with the blood drained 
out of it and the vessels constricted. 
Clearly, there had to be a wav to determine 
the cross-sectional areas of distended and 
functioning umbilical arteries and veins. 

I then went to a colleague in the Depart- 
ment of Obstetrics and asked him: Would 
vou between the second and third stages of 
labor hold a baby at the level of the pla- 
centa, still retained within the uterus, and, 
with a full pulsating beat in the cord, put 
two clamps simultaneously at different 
points on the cord and then remove the dis- 
tended segment?" This he did, whereupon 
I fixed the segment, with the clamps still on 
it. The result? which was repeated many 
times, is shown in Figure 2. Here it was 
found that the combined areas of the two 
arteries were some 80 per cent of the area 
of the vein. So it was true that the blood in 
the vein moved only about 25 per cent 


-— 


slower than in the arteries. The functioning 


umbilical cord was clearly the tissue to be 
used to study the problem we had posed tor 
ourselves, but where should we go from 
here? 

| went to the Department of Sanitary 
Engineering at Johns Hopkins to talk to a 
colleague about our worries. He was a man 
noted for having successfully designed 


sewer svstems for various towns and 


CITIES 


would know about fluid flows, and he could 
help me design an experiment to solve our 
problem. 

Dr. Guver was very helpful. What we 
would need, he said, was knowledge of the 
pressure drop along a length ot blood vessel, 
the velocitv of blood flow, the volume ot 
blood flow per minute, and the amount and 
form of expansion of the blood vessel with 


each heart beat, since a blood vessel is non. 
rigid. We would need to know a// these 
things simultaneously, and in one experi- 


ment! 
There was but one place at that time 


^" 
i ufhbeld 
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where I could do this work—the | 

Institute for Medical Research, in Oxford, 
England. The reason for my selecting Nuf- 
field Institute lav primarilv in the fact that 


a book had been published a short while be- 
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fore by Barclay, Franklin and Prichard? en- 
titled The Foetal Circulation and Cardio- 
vascular System, and the Changes They 
Undergo at Birth. 'The approach in this now 
classic book had been entirely roentgeno- 
graphic. They had taken serial roentgeno- 
grams at 2—5 images a second, and had 
learned much that was new as well as con- 
firming much that had been known. I 
would remind you that, up to 1949, almost 
no one had produced truly good cineangio- 
grams and there were no image amplifiers 
except in experimental stages. Moreover, 
at that time there were no laboratories 
where complicated animal experiments 
could be done using roentgen-ray tech- 
niques. This was what took me on a wan- 
dering trip to the British Isles, and points 
beyond. 

But what did we discover that was 
valuable, agreeable and not looked for? I 
shall not tell you all that we learned. That 
would require many hours. Rather, I shall 
dwell on only a few facts that radiology re- 
vealed. 

First, however, I must pay tribute to the 
radiologist who came to be my colleague. 
He is Dr. Gordon Ardran. Dr. Ardran con- 
sidered the needs of my project and con- 
cluded that serial roentgenograms at 2-5 
images per second would not suit our pur- 
poses. Instead, we would need true moving 
pictures, at better than 16 frames per sec- 
ond, With the limitation of little money, 
but with considerable resourcefulness, he 
bought a discarded moving picture pro- 
jector from a local theater for the sum of 
ten pounds, or twenty-eight dollars. This, 
by ingenious adaptation, was made to take 
direct angiograms or cinefluorograms at a 
speed of 25 frames per second on 35 mm. 
film. So here, for almost the first time, true 
moving pictures of events could be taken 
by roentgen rays under highly experi- 
mental conditions. With this apparatus our 
work fell logically into two programs. One, 
of course, dealt with the umbilical cord. 
However, as we took cinefluorograms of 
the cord, we also obtained for the first time 
true cineangiograms of the fetal circula- 
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tion. This, under the stimulus of Dr. 
Marjorie Prichard, who was a colleague, 
became our second area of study. We had 
no intention at the outset of engaging in 
fetal studies. 

We learned much about blood flow in the 
umbilical cord. We found, for example, that 
if there is stream line flow (as there is in the 
larger vessels of almost the entire body) 
outside the ascending aorta and the arch of 
the aorta, the blood flows with surprisingly 
little loss of energy. In an umbilical vessel, 
there is only about a 2 per cent loss of 
energy in the system per centimeter of 
blood vessel. This means that, in the sheep 
fetus, about 9o per cent of the energy in the 
aorta is avallable to propel blood through 
the umbilical arteries.? 

We: learned, too, that there is an ad- 
vantage to an organism in having a blood 
vessel over a given diameter in order that 
it conduct blood efficiently (Fig. 3). For ex- 
ample, when a vessel has a diameter of 2-3 
mm., the flow was 5-6 ml? per second. 
When, however, the diameter was 3.4 or 
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Fic. 3. Graph showing data obtained by cineangiog- 
raphy on the relation between the diameter of an 
umbilical artery and the flow of blood. The flow 
increases as the diameter increases; the pressure 
falls, as shown. (Flow is in ml./sec.) (Reproduced 
with permission from the American Fournal of 
Obstetrics and Gynecology.) 
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4.0 mm., the flow was 15 and 17 ml? per 
second, respectively. 

The basis of these figures rests on the 
analysis of cineroentgenograms taken at 
0.04 second. We could tell how many 
frames were required for the velocity-head 
of the opaque medium to traverse a given 
distance and we could, allowing for paral- 
lax, measure very well the diameter of the 
vessel studied. From these simple facts, un- 
obtainable in any other way, we estab- 
lished these figures which any physiologist 
could have reasoned ought to apply, al- 
though he would not know what values to 
assign to the situation. 

I have said that I went to Oxford to 
study hemodynamics in the umbilical cord. 
I have also noted that in so doing, we could 
not help but cineroentgenographically re- 
cord the fetal circulation as well. Again we 
observed processes which we never antic- 
Ipated might be available to us. When we 
saw the pictures projected, we were im- 
pressed by the fact, but hardly surprised, 
that we could see any major part of the 
fetal vascular tree. What could be simpler 
than to study how long a time was required 
for the opaque medium to pass from one 
part of the vascular tree to another? Thus, 
we could see it start toward the head in the 
areas supplying that region of the body, 
and we could see it return. Consequently, 
the cephalic circulation time could be meas- 
ured. Similarly, the pulmonary circulation 
time was measurable, as were the renal, the 
portal, the hepatic, and the intestinal circu- 
lation times. We could even measure the 
length of time it took for the medium to 
pass down the aorta to one of the mesen- 
teric arteries. We could—and did—meas- 
ure the placental, and even the placental 
cotyledonary circulation times. In short, 
from cineangiofluorograms, we could learn 
for the first time what the regional circula- 
tion times in a fetus are. 

Early in the study, Dr. Prichard, who 
had played an important role in the work 
on the fetal circulation, said, “I would like 
to see what happens when we give the fetus 
artificial respiration." Now, to put this in 
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perspective, it is necessary to state what 
Barclay, Franklin and Prichard? had estab- 
lished earlier. 

They had found that the unique features 
of the fetal circulation undergo profound 
changes and In an apparent sequence upon 
establishment of respiratory movements. 
One of these features is closure of the 
ductus venosus, that structure lying deep 
within the recesses of the liver which 1s the 
main connection between the end of the 
umbilical vein and the inferior vena cava. 
It is so well protected by soft and blood- 
loaded tissue that it can only be studied 
functionally by roentgenography. Closure 
of this sphincter, they postulated, pre- 
vented hemorrhage through the torn um- 
bilical cord after birth, for most mammals 
at birth are unattended by an obstetrician 
who clamps or ties the severed umbilical 
cord. 

The second significant change at the time 
of birth is closing of the ductus arteriosus 
which, as these authors demonstrated so 
elegantly, interposes a block between the 
pulmonary artery and the aorta after es- 
tablishment of breathing, and so directs all 
the blood from the right heart into the 
lungs. The third essential change 1s closure 
of the foramen ovale, the opening in the 
interatrial septum that serves during fetal 
life to admit blood from the right to the left 
side of the heart, thus bypassing the fetal 
lungs. In their study, it is never precisely 
stated what the order or sequence of closure 
of these structures is. It is here that, as we 
wandered through one experimental pro- 
cedure after another, we uncovered a series 
of related facts of immeasurable impor- 
tance to our understanding the nature of 
the fetal circulation and the changes it 
undergoes at the time of birth. We will look 
at these, one by one. 

First, the ductus venosus. To understand 
this, I must narrate my talk with the engi- 
neer, Dr. Guyer. When I talked to him, he 
asked about the pressure in the umbilical 
vein (which I knew to be high) and how the 
vein ended in the liver. I sketched for him 
the umbilical recess in the liver, showing 
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Fire. 4. Graph showing the effect of umbilical vein pressure on the welfare of the ewe fetus im utero, with the 
membranes intact, during severe hypoxia. Events in maternal ewe (top): respiratory minute volume index, 
x; heart rate, o; mean carotid blood pressure, e; in the fetus (bottom): umbilical artery pulse pressure, 
|||; umbilical vein pressure, —. Note that on 13 per cent and 10 per cent O» is ewe’s inspired air; fetal heart 
rate was variable as arterial pulse pressure improved. Venous pressure held constant at 20-28 mm. Hg. On 
the second exposure to 6 per cent Os, maternal hemodynamic disturbances occurred and the heart rate 
fell, as before; venous blood pressure fell (with probable closing of the umbilical vein) and then arterial 


pressure fell. The fetus died. 


the ductus venosus as a wide, open struc- 
ture passing into the inferior vena cava, 
and many small tributaries going off into 
the substance of the liver. He put his pencil 
on the ductus venosus and said, “Where is 
the valve here that controls the pressure 
back here in the umbilical vein?" I said, 
“There is none." He said there had to be. 
Then, recalling that there 1s a sphincter in 
the ductus venosus as was shown both 
roentgenographically and anatomically by 
Barclay, Franklin and Prichard,? he told 
me that hemodynamic pulsations in the 
umbilical arteries exerted intermittent pres- 
sures on the distended vein, and so 
"milked" the blood in a forward direction 
toward the heart. It was, he said, a pulsa- 
meter pump such as is used in the chemical, 
petroleum and other industries. Now this 
was a new idea, that the sphincter served a 
vital role in the maintenance of blood flow 
from the placenta to the fetus, instead of 


merely being a stopcock to shut off a retro- 
grade flow of blood afer the organism was 
born. What, in our wandering, did we find? 

To be brief, we found, as had Barclay, 
Franklin and Prichard,’ that the sphincter 
may be either closed or open during fetal 
life. In one fetus only in which experiments 
were done, it was found that the sphincter 
could be made to open by progressively re- 
ducing the venous return from the placenta. 
Before leaving this subject, it should be said 
that later studies in recent years have 
shown that if umbilical vein pressure be- 
comes low, a fetus becomes moribund and 
dies. If, however, it remains high, the fetus 
withstands stress and is very vigorous!? 
(Fig. 4). 

The most dramatic circulatory change in 
the fetus upon aeration of the fetal lungs 1s 
in the quality of the hemodynamic change 
in the lung itself. It is the first and largest 
change to take place. Dawes? has shown 
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Fic. s. Roentgenographically determined circulation times for opaque medium passing from one part of the 
circulatory tree to another in the fetus and breathing lamb. Cineangiograms taken at 25 frames per second 


permitted noting, from frames at 0.04 second apart, the transit time of the opaque medium. The spread oi 


circulation is the reciprocal of the circulation time. The bar graphs show (fetus, striped bars; breathing 
lamb, open bars) that the cephalic circulation is 3 times faster after birth; the pulmonary circulation (ar- 


br volog y.) 


that during fetal life only about 13-15 per 
cent of the fetal cardiac output goes to the 
lung. Ardran ef a7! demonstrated that the 
pulmonary circulation in the fetus is the 
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neonatal circulations be established. This 
was done in 1956,’ although to describe 
these results here would carry us far afield 
from our present theme. However, | would 
point out that the roentgenographic tech- 
nique led inadvertently to a new line of ana- 
tomic and physiologic experiments on the 
nature of fetal phvsiologv and its bearing 
on postnatal life. 

Before concluding, some specific results 
of the cineroentgenographic observations 
on the fetal circulation should be pointed 
out. Careful analysis of the films showed 
that in the fetus circulation is slowest 
through the head and is slow in the lungs, 
liver, intestines and kidneys. The fastest 
and most copious flow is to and through the 
placenta. Upon aeration of the lungs, there 
is a two and one-halffold increase in the 
cephalic circulation, a fourfold increase 
through the lungs, and a complete cessa- 
tion, of course, to the placenta. The flow 
through the heart, kidneys and intestines 1s 
unchanged. In short, Nature has contrived 
to have the most rapid and abundant flow 
of blood through the organs of respiration 
in both the fetus and the neonatal animal.’ 
This is not unexpected, but it required 
cineangiography to prove the point. 

I would be remiss if I did not reiterate 
that these initial observations have led to a 
succession of completed studies on fetal 


homeostasis, fetal distress and the life of 


the fetus within the uterus, with the mem- 
branes and fluid surrounding the fetus still 
intact. These studies have led to others 
which are still in active progress. It is no 
exaggeration to say that the casual ob- 
servation of the fetus by cinefluoroangi- 
ography in the course of another study has 
been the most important means whereby 
a whole arrav of heretofore unsuspected 
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problems in physiology and anatomy have 
come into view. In this case, serendipity 
has served us well. 


Department of Anatomy 

University of Hlinois College of Medicine 

Chicago, Hlinois 
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THE ROENTGENOLOGIC DIAGNOSIS OF 
| FETAL HYDROPS* 


By PAUL A. BISHOP, M.D. 


PHILADELPHIA, PENNSYLVANIA 


1 A paper entitled “The Fallibility of 
Radiological Diagnosis of Erythroblas- 
tosis Foetalis," McClure Browne? states, 
“A radiograph of the foetus in utero show- 
ing the Buddha position and a halo around 
the skull is usually accepted as diagnostic of 
erythroblastosis foetalis. These signs were 
first described by Hellman and Irving 
(1938). Javert (1942) laid special emphasis 
on the value of the Buddha position. Ritvo, 
Shauffer and Krosnick (1949) claim that 
the signs enable a definite diagnosis of 
erythroblastosis foetalis to be made. Hart- 
ley (1948), however, regards them with dis- 
trust. I, too, have. sometimes found these 
signs to be misleading, and suggest that 
they be valued only together with all evi- 
dence of severe foetal damage." He con- 
tinues with reports of 2 cases of pregnancies 
producing normal babies in which an in- 
correct diagnosis of fetal hydrops had been 
based on the halo and Buddha signs. 

Because of the apparent unreliability of 
the halo sign noted by others as well as our- 
selves and the diagnostic inadequacy of the 
Buddha position alone, we feel justified in 
. presenting our experience with both direct 
and indirect roentgen signs of fetal edema. 
In so doing we add 4 cases to the 2 we re- 
ported in 1955.! 

Modern methods in the care of prema- 
ture infants and the spectacular results of 
replacement transfusion techniques make 
early diagnosis of this condition of great 
practical importance. One of our cases 
(Case 5) was not suspected clinically. The 
roentgenologic diagnosis of fetal hydrops 
(Fig. 8, Z and B) stimulated prompt ac- 
tion. Cesarean section followed by immedi- 
ate and repeated replacement transfusions 
resulted in a vigorous baby which con- 


tinues to thrive. Armed with this proce- 
dure we can no longer be content to wait 
for “evidence of severe fetal damage" as 
suggested by McClure Browne.? Ritvo e 
al. state, "as with other rare and unusual 
conditions, the diagnosis will be made only 
if the manifestations are clearly under- 
stood, constantly borne in mind and pains- 
takingly sought for in every instance. The 
importance of early diagnosis in planning 
therapy and making a proper prognosis 1s 
self evident." ` | 
Erythroblastosis fetalis is a hemolytic 
clinico-pathologic syndrome of offspring 
resulting from conception between an Rh 
negative woman and an Rh positive man. 
The first born child 1s seldom affected un- 
less the mother has previously received a 
transfusion of Rh positive blood. Fifteen 
per cent of white mothers are said to lack 
Rh agglutinogens and are therefore termed 
Rh negative. Sensitization of these mothers 
by the Rh positive red blood cells of the 
fetus causes the formation of an anti-Rh 
agglutinin, Erythroblastosis fetalis de- 
velops when this diffusible substance passes 
into the circulation of the fetus. With each 
succeeding pregnancy the probability of 
producing a baby with hemolytic disease 1s 
increased. Pickles! has stated that the 
chances of an Rh negative mother becom- 
ing immunized during the first pregnancy 
and therefore producing an infant with 
hemolytic disease are I in 1,000. For the 
second and third pregnancies the chances 
rise to I in 40 and increase to about I in 15 
for the fifth pregnancy. Javert? found that 
the incidence of erythroblastosis fetalis 
after 1ts initial appearance is nearly 5o per 
cent and if the first born had the disease the 
incidence is nearly 100 per cent. Hellman 
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and Irving? estimate that fetal hydrops 
occurs once in 2,000 deliveries. 


CLINICAL AND PATHOLOGIC FEATURES 


The clinical manifestations of erythro- 
blastosis fetalis fall into three groups. In 
order of increasing severity these are: (a) 
congenital anemia; (b) icterus gravis; and 
(c) fetal hydrops. In the mildest form, con- 
genita] anemia, the diagnosis is suspected 
by the pallor of the infant and confirmed by 
blood studies. 

Icterus gravis is characterized by jaun- 
dice of varying degree that may be present 
at birth or may not develop for several 
days. The jaundice is usually progressive 
and is accompanied by progressive anemia. 

The most severe form of erythroblastosis 
fetalis, fetal hydrops, 1s characterized by 
marked generalized edema of the soft 
parts, associated with accumulation of 
fluid in the pericardial, pleural and peri- 
toneal cavities, and enlargement of the 
heart, liver and spleen (Fig. 1, // and B, 
Case 4). The blood picture is that of 
marked anemia associated with immature 
red blood cells. The placenta 1s large, thick- 
ened and edematous (Fig. 1 C, Case 4). Asa 
result of the increased size of the fetus and 
the placenta, the uterine enlargement is 
found to be out of proportion to the dura- 
tion of the pregnancy and hydramnios 1s 
generally suspected clinically. Javert? re- 
ports that in the 16 cases which he studied, 
“clinical hydramnios" was due to the com- 
bined excessive size and weight of the 
placenta and the infant which averaged 
4,074 gm. (10.2 pounds). The placenta 
averaged 1,254 gm., the fetus 3,420 gm. 
This is a 1 to 3 ratio in contrast to the 
normal 1 to 6 ratio, In 5 of our cases there 
was a clinical diagnosis of hydramnios. 

Bone changes are quite constant, oc- 
curring in the anemic and icteric forms as 
well as in fetal hydrops. Follis eż 24/7? and 
Janus and Dietz? found marked increase in 
bone density on postnatal roentgen studies 
as well as on microscopic postmortem 
studies. There was an increase in the num- 
ber and thickness of trabeculae, due appar- 
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ently to lack of destruction of the calcified 
cartilaginous matrix substance which was 
then covered with a thick layer of new 
bone. The medullary spaces were narrowed 
or obliterated. In long bones a transverse 
zone of decreased density close to the junc- 
tion of the shaft and cartilage was fre- 
quently present. This is the result of tran- 
sient disturbance of endochrondal bone for- 
mation and not distinguishable from other 
prenatal interruptions of bone formation. 


INDICATIONS AND TECHNIQUE OF 
ROENTGEN EXAMINATION 


Indications for roentgenologic examina- 
tion arise during the last two months when ` 
a pregnant woman is known to be Rh nega- 
tive or has had a previous erythroblastotic 
baby. Hellman and Irving? recommend 
that such patients be examined every two 
weeks during the last two months of preg- 
nancy. Ritvo ef a/. advocate frequent re- 
examinations to detect early changes that 
might otherwise go unrecognized, the first, 
ten to fifteen weeks prior to term and there- 
after at three to six week intervals. 

Clinical suspicion of hydramnios is 
generally considered as a mandatory indi- 
cation for roentgen examination due to the 
frequency with which fetal anomalies occur 
with this condition. Fetal hydrops must be 
added to the list of abnormalities to be 
thought of and searched for in such ex- 
aminations, since uterine enlargement out 
of proportion to the fetal age in erythro- 
blastosis cannot be differentiated clinically 
from true hydramnios. 

Javert” found a high incidence of pre- 
eclamptic toxemia in mothers of hydrops 
cases (31 per cent of 16 cases). Two of our 6 
cases were toxic (Table 1). Cases showing 
symptoms of toxemia when associated 
with hydramnios should be investigated 
roentgenographically. 

Painless bleeding is a frequent symptom, 
occurring in 3 of our 6 cases (Table 1). The 
possibility of fetal hydrops must be con- 
sidered in every case examined roentgeno- 
graphically for placenta previa. 

The technique of the examination is 
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simple. Anteroposterior and lateral roent- 
genograms are made with the patient lying 
on a Bucky diaphragm table. High speed 
films and intensifying screens are used in an 
effort to reduce the radiation dose to both 
mother and child to a safe minimum. The 
dangers of fetal damage from repeated ex- 
posures in doubtful cases must be carefully 
weighed against the importance of each 
examination. The roentgenographic tech- 
nique is of the quality used in urologic 
studies. Roentgenograms must be made in 
a minimum of time, thereby avoiding pri- 
mary motion of the fetus and secondary 
motion of the mother. Fine detail 1s essen- 
tial; retakes are undesirable. 


ROENTGEN FINDINGS 


In 1934 Snow and Powell? described a 
“black line" outlining the neck, trunk and 
extremities on roentgenograms of the 
gravid abdomen made by a soft tissue 
technique. This black line (Fig. 2) 1s due to 
the greater penetrability by roentgen rays 
of the fat containing subcutaneous tissues.!? 
It was noted that it was widest over the 
buttocks, a notorious depository of fat, and 
absent over the cranium because there 1s no 
subcutaneous fat layer in the scalp. This 
black line, which outlines the trunk and ex- 
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tremities of the fetus, has become an im- 
portant landmark in roentgenologic studies 
for localization of the placenta as well as in 
the diagnosis of short umbilical cord.t The 
obliteration of this fat line, secondary to 
edema of the soft tissues, has become our 
most reliable sign in the diagnosis of fetal 
hydrops. This corresponds to other time- 
proven roentgenologic changes of diag- 
nostic importance, such as the disappear- 
ance of the shadows of the perirenal and 
psoas muscle fat pads in cases of retro- 
peritoneal inflammations or tumor infiltra- 
tion and the obliteration of the properi- 
toneal fat line in patients with ascites. It 
should be emphasized that the fetal fat line 
is not obliterated when the fetus is sur- 
rounded by the excessive amount of amni- 
otic fluid in hydramnios (Fig. 3). 

In 4 of our cases prenatal roentgeno- 
grams showed the fetal fat line to be com- 
pletely obliterated. In Case 5 and 6, both 
live fetuses, the fat line was seen very 
faintly along the back where the edema was 
less marked; it was completely obliterated 
over the abdomen and the extremities 
(Table 11). In a review of the literature, 
roentgenograms of one case in Javert's' 
series and in 3 reported by Ritvo e£ al” 
show the shadow of the fat line to be ab- 
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sent, although this finding is not men- 
tioned in their texts. McClure Browne? pre- 
sents beautiful illustrations of a normal 
case in which an incorrect diagnosis of 
fetal hvdrops was made on the basis of the 
Buddha position and the halo sign. The tat 
line of the baby is shown with clarity. The 
application. of our diagnostic standards 
would have ruled out a diagnosis of tetal 
hvdrops in this case. 

The position of the fetus in relation to the 
uterus is of diagnostic importance. The 
fetus usuallv lies with its back in close con- 
tact to the uterus while anteriorly the dis- 
tance to the uterine wall is much greater 
than normal. This is due to the thickened, 
edematous placenta and the distended 
abdomen of the fetus. 

The posture of the fetus is noteworthy. 
The ribs are elevated and in a more or less 
horizontal position due to the enlarged 
heart, the pleural fluid and upward pressure 
of the distended abdomen. The arms are 
spread outward and lie well anteriorly, dis- 
placed from the normal position of close 
contact with the trunk because of the soft 
tissue edema. The legs, likewise, assume an 
abnormal "frog like" position, the so- 
called Buddha sign. Thev are flexed at the 
knees and abducted at the hips. The ex- 
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Fic, 2. Fat line or “black line” of subcutaneous fat 
surrounding the trunk and extremities of a normal 
fetus. 


tremities of a normal fetus may and fre- 
quently do assume a similar posture. This 
appearance, however, is important in 
combination with other signs of tetal edema 
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and enlargement of the 
thorax. 

The posture of the spine is of interest. 
Samuel and Cohen! state that the spine 
loses its normal curvature as a result of the 
enlargement of the liver and the spleen anc 
E ut add that other intra-abdom- 
inal masses produce the same effect. Our 
hndings are not uniform. [n 3 or our c: ES 
in which the fetus was dead and maceratec 
and lving in the breech or vertex CN 
Fig. 4, ^7 and B; 5, 4 and B; and 7; Case 
15.2 nd 4), there was complete absence of 
the normal spinal curve; 2 cases in vertex 
position (Fig. 8, Æ and B; and 9; Case 5 
and 6), both alive, had normal spinal curves; 
another dead fetus (Fig. 6, Æ and B, Case 
3) imn a transverse lie had an exaggeratec 
Hexion curvature of the spine. 

The halo sign has not been of diagnostic 
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value in our series. Hellman and Irving? i in 
Fic. 3. "Black line” in a case of true their original description said, “The edema 
hydramnios (ancephalic monster) IS seen 1n roentgenograms as a thickening 












mother was a twenty-three vear old whit 


- 





hia. 4. Case 1. (7 and B) The female, para i. The first baby, 
jaundiced at birth, is well at three vears of age. During the second pregnancy, the patient developed signs 
of toxemia, Rontirimisf: ams revealed a dead fetus, absence of a fetal fat lin ae elevated ribs of the fetus. 
The blood of the father was Rh positive; the blood of the mother was Rh negative and the anti Rh factor 
was present. Cesarean section revealed a dead fetus with fetal hydrops. 
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pregnancies in close succession. 


Diagnosis of Fetal Hydrops 
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Case 2. (4 and B) The mother was a thirty-five year old white female, para tv. She had 3 norma 
The present pean was normal up to thirty -eight weeks, when fet 
movements and heart sounds were absent. Two days later profuse vaginal bleeding « 


d Hoe ntgen 


examination for placenta previa revealed signs of fetal hydrops. Four days later a D dead fetus 
with fetal hydrops was delivered, The mother's blood was Rh negative; it had been Rh positive during the 


3 previous pregnancies. 


We in ua ae d a a corona 


is seen surrounding the skull." They also 
speak of it as a “dark corona," A dark 


shadow could result onlv from tissues of 


decreased roentgenographic density similar 
to fat. Javert, on the other hand, illus- 
trates the halo sign in what appears to be 
a retouched reproduction in which the 
edematous scalp casts a shadow that is 
lighter than the surrounding soft tissues. 
The fact that such prominent proponents 
of the halo sign present it in opposite densi- 
ties is confusing, to sav the least. Postnatal 
roentgenograms reveal a thickened edema- 
tous scalp which casts a shadow of the same 
densitv as the other edematous soft tissues. 
That this "halo" is said to be present only 
in vertex presentations is also difficult to 
rationalize. We have observed on roentgen- 
ograms of many normal obstetrical cases 
with vertex presentation the shadows of the 


soft tissue planes of a partially filled and 
compressed maternal bladder cause an ap- 
poc strikingly similar to a “halo.” 
McClure Browne” presents i illustrations of 
2 normal cases in which shadows about the 
head were interpreted as the halo sign. One 
of these is typical of compression of the ma- 
ternal bladder by the presenting fetal head; 
the other appears to be the double bone 
shadow of the vertex due, I believe, to over- 
lapping shadows of the pa jetal bones. We 
are not convinced that the halo sign is of 
diagnostic value. The mechanism of its 
production is not clear. Hlustrations of it 
in the literature are confusing. It was not 
observed in anv of our cases, 

The increased bone density of the fetus 
likewise was not a striking feature in the 
prenatal roentgenograms 1n our i 
Onlv in Case 3 was 1t of diagnostic signif- 
cance. It was probably present in other 

cases but masked by the increased density 
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Fic. 6. Case 3. (Zand B) The mother was a thirty-one year old white female, para ru. She was known to hav 








C 
an Kh negative factor and had lost 2 previous pregnancies. During this pregnancy, no fetal heart sounds 
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nograms I | | fetus in a transverse He with signs of fetal 
patient has since had a normal full term baby with no trouble whatsoever. 
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were heard at eight months. Roentge 
hydrops. The 








of the soft parts. Unfortunately, we do not — genograms, in the absence of characteristic 
have postnatal roentgenograms for proper changes of fetal hydrops, it should arouse 
evaluation of this feature. When increased suspicion of the presence of one of the 

ler forms of erythroblastosis fetalis. In 
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bone density is observed on prenatal roent- mik 








Fic. 7. Case 4. The mother was a thirty-six year old 
white female, para v. In. 1949 a pregnancy resulted 
in hydramnios, fetal anomalies, and stillbirth. In 
tggi the patient delivered an erythroblastotic 

by at full term. Because of the mother’s Rh neg 


ative blood, neonatal anemia and enlargement of 
the liver, replacement transfusion was done. This 











i child is living and well at six vears. In 1923 a full 
term hving. baby was delivered. Replacement 


| | 
transfusion was performed but the indications are 
not recorded in the history. In 1924 the patient de- 
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livered ; week premature baby. Neonatal 
s v death occurred as a result of Rh sensitization. 
| This pregnancy was of seven months’ duration. 








Hydramnios had been noted to progress during 
the past two months. The fetal movement 


active. The patient experienced vaginal bleeding 











s were 
which lasted for four days and a roentgenogram 
revealed evidence of fetal hydrops. Five days later 
a hydropic infant was delivered which lived only 
twenty-hve minutes (see Fig. 1, .2-C), 
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Fic. 8, Case g. G7 and B) The mother was a thirty-three year old white female, para i. In 1945 she de- 


at 


livered a normal chik tatie rm. = oe dd also deliv ered an es nnm ch id at term who, how. 


EVELI 


* 
^ nec generi: 


condition worsened. T Rh. chile was QNNM to ave Sery E |. ine: to a rare ne pod ty ype , anti fs (Fisher 
nomenclature), and dev eloped cerebral palsy. The patient was admitted during this pregn: Ane at thirty. 
four weeks with hydramnios and painless bleeding. Roentgenograms made to determine the placental site 
or fetal anomaly were diagnostic of fetal hydrops. Cesarean section revealed a vigorous female child with 
severe fetal hydrops, The fetal weight was 2,730 gm., one quarter of which was estimated as due to edema. 
The liver and sple en were enlarged. Immediate transfusion with settled blood | (Rh positive, Rh i homo- 
zygous) was given and 140 cc. of ascitic fluid was removed. A second exchange transfusion was performed 
when she was six and one-half hours old ^ a third on the third day and one when she was four davs old. 


The child responded and is now well and flourishing. 


postnatal studies this finding may be re- 
warding in making the diagnosis of ques- 
tionable cases of fetal anemia or Jaundice. 


DISCUSSION 


Erythroblastosis fetalis is a hemolytic 
clinico-pathologic syndrome of offspring, 
resulting from conception between an Rh 
negative woman and an Rh positive man. 
Fetal hydrops, the most severe form of this 
condition, is said to occur once in 2,000 de- 
liveries. It i is characterized by marked gen- 
eralized edema of soft parts, associated 
with accumulation of fluid in the pericar- 
dial, pleural and peritoneal cavities, with 
enlargement of the heart, liver and spleen: 
The placenta is enlarged, thickened and 
edematous, 

Due to advances in the care of premature 
infants and the spectacular results of 
prompt and repeated replacement blood 


transtusions, this condition is no longer a 
hopeless one. Early diagnosis and prompt 
therapy are essential. Roentgen studies are 
indicated whenever there is a clinical sus- 
picion of hydramnios and in all pregnant 
women who are known to be Rh negative 
or who have previously had an ervthro- 
blastotic child. 

The two best known diagnostic signs, the 
Buddha posture and the halo sign, have 
been unsatisfactory in the experience of 
many observers, 


SUMMARY 


Six cases of fetal hydrops correctly 


diagnosed by roentgenograms of the gravid 


abdomen are reported. The diagnosti CIEN 
tures are based on both direct and : 
iut of the pathologic changes: 

Obliteration of the fetal fat line, due 
to subcutaneous edema, 


ues 
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Fic. 9. Case 6. The mother was a nineteen year old 
white female, para it. She was a known Rh nega- 
tive who fifteen months previously delivered a 
full term fetus with fetal hydrops which lived only 
a few hours. A roentgenogram was made at thirty- 
four weeks to determine whether signs of eryth- 
roblastosis were present. There was no clinical 
suspicion of hydramnios, no toxemia, and no 
bleeding. The roentgenogram revealed findings 
typical of fetal hydrops and a cesarean section was 
performed. A markedly hydropic baby with an en- 
larged placenta was delivered and immediate re- 
placement transfusion was given; however, the 
baby lived only two hours. 


2. Displacement of the fetus an unusual 
distance from one side of the uterus, due to 
enlargement of the fetal abdomen and the 
placenta. 


3. Elevation of the ribs, due to the en- 
larged heart and distended abdomen. 


4. Peculiar posture of the arms and legs, 
due to soft tissue edema. 

t. Intrauterine fetal death is a frequent 
finding. 

In our experience the “halo” sign was not 
observed. 


Paul A. Bishop 
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Chronologie review of our 6 cases gives 
us encouragement, The first 3 cases were 
dead at the time of the roentgen examina- 
tion. The last 3 were delivered alive; one 
was salvaged, 2 died within short periods. 
It is our hope that this improvement is at 
least in part the result of the efforts of our 
clinico-roentgenologic teamwork and that 
our results can be projected to still more 


E 


favorable levels in the future. 


Department of Radiology 
Pennsylvania Hospital 
Philadelphia, Pennsylvania 
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A NEW METHOD OF FETAL WEIGHT 
DETERMINATION* 


By LEO STOCKLAND, M.D.,T and STANTON A. MARKS, M.D.1 


MILWAUKEE, WISCONSIN 


HE existing methods of fetal weight 

determination have proved unsatisfac- 
tory at our Institution. It was felt that a 
more accurate method would have to be 
devised by which to ascertain the maturity 
of an infant before elective cesarean sec- 
tion or induction of labor is undertaken. 
The literature reveals approximately 5 per 
cent fetal mortality in elective cesarean 
sections due to prematurity.-?5/9 This is a 
report of a new method of fetal weight de- 
termination which approaches satisfactory 
accuracy and is useful in cases when the 
obstetrician 1s not certain if the infant is 
mature enough to survive cesarean section 
or the induction of labor. Multiple meas- 
urements are used which when averaged 
together result in greater accuracy because 
of what we call the “equalizing factor." 


EXISTING METHODS 


The existing methods are based mostly 
on one measurement of the fetus. Follow- 
ing are the commonly used ones. The 
method of identifying the proximal tibial 
epiphysis which calcifies at the 39th or goth 
week has been satisfactory if one can vis- 
ualize it on the roentgenograms.? If the 
fetus is not of 39 or 40 weeks of gestation, 
the stage of maturity cannot be deter- 
mined. 

The distal femoral epiphysis calcifies at 
35 to 40 weeks and again the same problem 
exists as in that of the proximal tibial 
epiphysis. Previous studies show that at 35 
weeks the average fetus is 5 pounds and, 
therefore, by visualization of the distal 
femoral epiphysis, we cannot say unequiv- 
ocally that a fetus is completely mature 
since the weight at this stage of gestation 
will vary from 5 pounds and up.? 


The use of biparietal skull measurements 
allows us to consider only two-thirds of the 
cases examined due to lack of proper intra- 
uterine position of the fetus. The literature 
reveals that with biparietal diameter meas- 
urements, two-thirds of the cases had an 
error of I pound greater or 1 pound less 
than the actual weight. Only infants 
weighing 5 pounds or more were used.’ 
This does not take care of the “critical” 
range of 4 pounds to 6 pounds which we 
define as “‘that weight below which the 
fetus is obviously immature by clinical 
and/or roentgen methods and above which 
it is obviously mature by either or both 
methods.” 

The measurement by head volume re- 
veals that this method will allow an error 
of 8 ounces or less in 36 per cent of the 
cases and an error of 16 ounces or less in 60 
per cent of the cases.4 However, all of the 
cases described in the literature in which 
this method was used were 6 pounds and 13 
ounces or over, and, therefore, did not rep- 
resent those of the “‘critical” weight group. 

Other methods employed are those of 
measurement of fetal length, occipito- 
frontal diameter of the skull? and clinical 
estimation by measuring the uterus.? 


INDICATIONS FOR ROENTGENOGRAPHIC 
EXAMINATION FOR FETAL WEIGHT 


It is generally agreed that the indiscrim- 
inate use of roentgenography for determin- 
ing fetal weight is to be avoided. Roent- 
genographic examinations, however, are 
indicated in cases where (1) elective 
cesarean sections are contemplated for the 
following reasons: (a) a repeat cesarean 
section is considered and the obstetrician is 
not certain of the degree of maturity of the 


* From the Department of Radiology, Milwaukee County Hospital, Milwaukee, Wisconsin. 


T Radiology resident. 
f Attending radiologist. 
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fetus; (b) the mother is diabetic; (c) Rh 
problems exist; (d) cephalopelvic dispro- 
portion with a breech presentation is noted 
and, therefore, the patient cannot be given 
a trial of labor; (e) there is toxemia of 
pregnancy, and (2) the obstetrician may 
wish to induce labor and does not know the 
degree of maturity of the fetus. 


RADIATION EXPOSURE 


In order to reduce radiation to the ma- 
ternal gonads, fetal gonads and to the 
entire body of the fetus to the least amount 
within practical limits, high speed screens 
with high speed film are recommended. A 
cone is used to collimate the roentgen-ray 
beam, and the beam is filtered with 2 mm. 
of aluminum which, in addition to ap- 
proximately 0.5 mm. of aluminum inherent 
filtration, results in a total of 2.5 mm. of 
aluminum filtration. Webster and Merrill 
show that although the output varies among 
roentgenographic units, the anteropos- 
terior projection results in an average of 
250 mr to the maternal gonads and the lat- 
eral projection results in 280 mr to the 
gonads. The average total dose for the 
examination is 530 mr to the maternal 
gonads. There have been no studies of 
radiation received by the fetus itself and, 
therefore, it must be assumed that the dos- 
age is slightly above that received by the 
maternal gonads in the anteroposterior 
projections, since the fetus is closer to the 
roentgen-ray tube. In the lateral projec- 
tion there is probably very little difference. 
These figures are obtained with a 200 milli- 
ampere unit. A dose of 500 to 550 mr to 
the fetus and maternal gonads should not 
contraindicate an examination which may 
increase the survival rate of infants de- 
livered by cesarean section. 


TECHNIQUE 


The success of our method depends upon 
satisfactory roentgenograms so that the 
landmarks may be accurately identified. 
Two roentgenograms are taken, one in the 
anteroposterior and one in the lateral pro- 
jection. Wire abdominal markers are taped 


Leo Stockland and Stanton A. Marks 


SEPTEMBER, I961 


across the anterior portion of the abdomen 
for the lateral view and across the two lat- 
eral margins of the abdomen for the antero- 
posterior view. Solder wire has been used 
since it is very pliable and is radiopaque. 
This delineates the abdominal wall and, 
therefore, assists in obtaining measure- 
ments of the uterus with a greater degree 
of reliability. A constant tube film distance 
of 40 inches is used. In the graphs which 
are constructed, the average distortion pro- 
duced by a 40 inch target film distance 1s 
considered, and, therefore, no correction 
factor need be used. 

It is possible that logEtronic reproduc- 
tion, by clearly delineating the fetal points 
of measurement, may increase the accu- 
racy of the procedure; this method will be 
used in some of the future cases. 

The radiologist should position the pa- 
tient and check the roentgenograms before 
the patient is dismissed to ensure that they 
are adequate for measurement. The antero- 
posterior roentgenogram is taken first so 
that a determination of a cephalic or 
breech presentation may be made. If a 
breech presentation 1s present, the lateral 
roentgenogram should be taken with the 
fetal head closest to the film. 


CONSTRUCTION OF GRAPHS 


The results obtained in the examination 
of s0 patients were used to construct 
graphs relating the fetal weight to various 
measurements. Scatter graphs were made 
using known weights versus known meas- 
urements, where the fetus was delivered 
within a day or so following the taking of 
roentgenograms. When the patient did not 
deliver for a significant time interval after 
roentgenography, the weight of the fetus 
at the time of roentgenography was com- 
puted from a gestation versus weight table, 
which was constructed from Streeter's 
tables of 704 specimens.* 


PROCEDURE 


The measurements which are usually 
made are illustrated in Figure 1, 4 and B. 
Step I. Skull Measurement (Fig. 2). This 
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Fro. 1. (4 and B) Schematic sketch showing measurements to be taken. 


is found by (1) measuring the biparietal 
diameter of the skull; (2) measuring the 
occipitofrontal diameter of the skull, and 
(3) adding these two measurements to- 
gether. 

Generally, it 1s possible to obtain the bi- 
parietal measurement from the lateral 
roentgenogram and the occipitofrontal 
measurement from the anteroposterior 
roentgenogram. If only the biparietal di- 
ameter can be determined from both the 
anteroposterior and lateral roentgenogram, 
we have found that by adding 20 per cent 
to the biparietal diameter, we can arrive 
at the average occipitofrontal diameter. 
Conversely, if only the occipitofrontal 
measurement can be obtained, the bipari- 
etal measurement can be determined by 
subtracting 20 per cent from this measure- 
ment based on an average cephalic index 
of 8:10, This is the ratio of the broad di- 
ameter to the long diameter in the ellipti- 
cally shaped skull and thus the sum of the 
biparietal and the occipitofrontal diameter 
cannot be in error by more than approxi- 


mately 6 per cent. If the head is oblique in 
both projections, these two measurements 
are still added together. 

(4) The fetal weight is taken from the 
skull versus weight graph. 

Step 1. Length Measurement (Fig. 3). 
This is found by (1) placing one point of a 
plastic flexible ruler at the coccyx and 


SKULL 


IN CM, 


WEIGHT IN LBS. 


Fic. 2. Graph showing fetal weight versus 
skull measurements. 
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Fic. 3. Graph showing fetal weight versus 
length measurements. 


measuring to the odontoid process along 
the contour of the spine; (2) drawing a 
line from this point to a point on the outer 
table of the skull which is at the greatest 
distance from the odontoid process; and 
(3) adding these two measurements to- 
gether and thus obtaining the necessary 
figures for the total length versus weight 
graph. Here again, the graph was designed 
using the scatter graph method of known 
length versus known weight. 

Step IH. Uterus Measurement (Fig. 4). 
This is found by (1) measuring the greatest 
width of the uterus from the anteroposte- 
rior roentgenogram and the greatest width 
of the uterus from the lateral roentgeno- 


1 2 3 4 5 6 T 8 9 io 
WEIGHT IN LBS. 


Fie. 4. Graph showing fetal weight versus 
uterus measurements. 
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Fic. 5. Graph showing fetal weight versus 
total measurements. 


gram; and (2) adding these two measure- 
ments and. then plotting them on the 
uterus measurements versus weight graph. 

Step IV. Totaling of Measurements (Fig. 
£). This is done by (1) adding the measure- 
ments of the skull, length, and uterus; 
and (2) by plotting the sum on the total 
measurements versus weight graph. 

Step V. Averaging. The weights obtained 
from the skull, length, uterus, and sum 
graphs are then totaled, and the average 
is found. This is the average or estimated 
weight of the fetus on the day of roent- 
genography. 

It will be noted that the weights com- 
puted separately from the skull, length and 
uterus measurements may vary but the 
equalizing factor of the average weight re- 
sults in the true weight. 

Step VI. Gestation Determination (Fig. 
6). This 1s found (1) after the estimated 
weight of the fetus has been determined. 
The expected weight increase may be ob- 
tained by using the gestation versus weight 
graph; then (2) the weight of the fetus at 
the time of roentgenography is recorded 
on the gestation weight graph. From the 
graph the number of weeks necessary for 
the desired increase in the weight of the 
fetus can be read. 


UNUSUAL FETAL POSITIONS 


Breech Presentation. Measurements are 
made in the same manner as in cases of 
cephalic presentation. The only change is 
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that the lateral roentgenogram is taken so 
that the head of the fetus is closest to the 


him. This can easily be determined aftei 


viewing the anteroposterior roentgeno- 
gram, 


Transeerse Presentation. 
the anteroposterior roentgenogram, the 
lateral roentgenogram is taken so that the 
head of the fetus is closest to the cassette 
The skull and length measurements are des 
termined in the same 
cephalic presentation. 
of the uterus from the anteroposterior 
roentgenogram 1s obtained in a cephalo- 
the transverse dimension. 


caudal instead of 

On the lateral roentgenogram the meas- 
urement is taken through the greatest 
width of the uterus. All of the computa- 
tions are then made in the same manner as 
for cephalic presentation. 

Twin Pregnancy. Measurements are 
taken of only one of the intrauterine 
fetuses since twins 
the same weight. The skull and length 
measurements are determined as in a 
single fetus. The uterus measurement is 
taken through the greatest width on both 


Atter viewing 


The measurement 


manner as 1n case of 


are approximatelv of 
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Fic. 6. M showing fetal weight versus 
eks of gestation, 


the anteroposterior and lateral roen dd 

gram. Seventy-five per cent of the 

the two measurements is used in VEMM ie 
i 


tion since only the weight of one ol 


intrauterine fetuses is to be determined. 
REPORT OF CASES 

Case L NL J.A. This twenty bu vear i 

pregnant Negro female (Fig. 7, Æ and B), who 


had à previous cesarean se Son entered Mil 
waukee Country Hospital with an unreliable 





Fic. 7. (4 and B) Case 1. 
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Fic. 8. 


menstrual history. The following statistical 
data were determined: skull--24.5 cm. § 
pounds; length 37.5 cm., 6 pounds 8 ounces; 
uterus--42.5 CM., Sounds: totale I Chius 
ç pounds 9 ounces; average weight- s ; pounds 
: ounces; duration of gestation 36 wee eks; time 
interval between roentgenography and bit th 
2 weeks; actual birth weight--6 pounds 3 


ounces; estimated birth weight--6 pounds 8 


^3 
3 


ounces; error—5/ 101 = 4-4 per cent. 
Comment. The average or estimated 


weight at the time of roentgenography was 
a pounds 8 ounces, which was approxi- 
mately at 36 we seks o gestation. We sug- 
vested that an interval of two weeks should 
elapse before a cesarean section be done 
since our weight versus gestation graph re- 
vealed that at that time the fetus would 
weigh 6 pounds 8 ounces. This was done, 
and the actual birth weight was 6 pounds 3 
ounces. By using this method premature 


birth was prevented. 


CASE T.R. This twenty-eight year old 
white female (lig. 8, Æ and B) entered the 
hospital for reasons unrelated to her pregnancy. 
Here again, the actual menstrual history was 
completely unreliable and roentgenograms were 
raken for future reference. The following sta- 
tistical data were determined: skull--19.4 cm., 
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(4 and B) Case in. 


length—28 cm., 3 pounds; 
uterus--41.5 cm., I pound 12 ounces; total-— 
me cm., 2 pounds g ounces; average weight — 

2 pounds 7 ounces; duration of gestation---28 
weeks; time ds between roentgenograph lv 


and birth 


2 pounds 6 ounces; 


-114 weeks; actual birth weight 7 
pounds 64 ounces; pida birth weight-—7 
pounds 8 ounces; error--1.5/118.5:- +1 per 
cent. 


Comment. This patient had a normal un- 
eventful delivery. Nevertheless, by our 
method we were able to predict within 1 
per cent the birth weight of the baby. 





Case ii. This ee year old white 
female (Fig. 9, Æ and B) with an unreliable 
menstrual dos entered the hospital for 
evaluation. The following statistical data were 
determined: skull--24.8 cm., § pounds 2 
ounces; length--39 cm., 7 pounds; uterus-- 
61.2 cm., 7 pounds 3 ounces; total--126 cm., 
7 pounds IO ounces; average UM pene. 


time interval between roentgenog! s and 
birth date--11 days; actual birth weight-~ 


pounds 6 ounces; estimated birth n ME = 
pounds 8 ounces; error--2/118=2 per cent. 
RESULTS 


The degree of accuracv in a series of 179 
cases is graphically illustrated in Figure 10. 
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T. A report of a new method of fetal 
etermination has been presented. 
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Fig. 10. Diagram showing the birth weight error. 
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4. Radiation exposure of the maternal 
gonads and fetus should not contraindicate 
aü-éxamination which may save the lives 
of 5 per cent of babies who are delivered by 
elective cesarean section. 


Stanton A, Marks, M.D. 
161 West Wisconsin Avenue 
Milwaukee 3, Wisconsin 


- The authors wish to thank Dr. John R. Amberg, 
Chief of Radiology, John A. Lind and Calvin 
Williams, radiology residents, for their help in mak- 
ing this report possible. 
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PREMATURE UNILATERAL SYNOSTOSIS OF 
THE CORONAL SUTURE* 


By M. H. NATHAN, M.D., V. P. COLLINS, M.D., and 1a C. COLLINS, M.D. 


HOUSTON, TEXAS 


REMATURE, unilateral, coronal svnos- 

tosis (hereinafter referred to as unilat- 
eral coronostenosis) is a congenital abnor- 
malitv of the skull with a distinctive com- 
bination of roentgenographic features. Fail- 
ure to distinguish this entity from certain 
other diseases that affect the configuration 
of the skull may lead to unnecessary diag- 
nostic procedures and to delayed or imap- 
propriate treatment. McLaurin and Mat- 
son? advocate the earliest possible treat- 
ment for the prevention of exophthalmos, 
visual loss, cosmetic deformities and per- 
haps brain damage. 

Since the most important findings neces- 
sary for early diagnosis are the roentgeno- 
graphic signs, the radiologist has the re- 
sponsibilitv of establishing or confirming 
the diagnosis. Because it is uncommon, this 
condition is likely to present a problem in 
roentgenologic interpretation. Case presen- 
tations and discussion of this form of 
craniostenosis, with emphasis on clinical 
and roentgenologic diagnosis, should make 
immediate recognition possible. 


REPORT OF CASES 


Case r. T.C, a white female infant, was 
brought back to the physician who delivered 
her for a routine examination at the age of one 
month. At this time, the doctor noticed a slight 
exophthalmos of the right eye, flattening of the 
right frontal area of the skull, and minimal 
asymmetry of the face (Fig. 1). There were no 
other positive findings; development was nor- 
mal and the neurologic examination revealed no 
abnormalities. 

Roentgenograms of the skull demonstrated 
narrowing of the right coronal suture with fu- 
sion of its inferior portion (Fig. 2, ,7 and B); 
this was more readily apparent on the roent- 
genograms made for the optic foramen (Fig. 3, 
A and B) which also showed narrowing of the 





Fic. 1. Case r A one month old white female with 
right coronal synostosis. There is fattening of the 


mos, and minimal tacial asymmetry. 


sphenofrontal, sphenoparietal, squamosal, and 
sphenosquamosal sutures. The Water’s projec- 
tion (Fig. 4, Æ and B) revealed an elliptical 
shape to the enlarged right orbit, elevation of 
the right lesser sphenoid wing, slight flattening 
of the right parietal area, and slanting of the 
nasal septum with its cephalad end pointing to 
this same side. In the Towne view (Fig. ¢, -f and 
B), fattening of the parietal bone was more evi- 
dent posteriorly and was associated with dis- 
placement of the posterior sagittal suture and 
lambda to the right. In addition, there was de- 
pression of the right petrous ridge and deepen- 


* From the Department of Radiology, Baylor University College of Medicine, Texas Medical Center, Houston, Texas. 
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I6. 
vated right orbit (2); enlarged middle (3) and posterior (4) fossae. The right anterior fossa is shortened. 


ing of the right middle and posterior fossa. 
Shortening of the anterior fossa with forward 
displacement. of the anterior margin of the 
middle fossa was seen on the lateral roentgeno- 
gram (Fig. 2, Z and B). Although the skull ap- 
peared to have an increased height, measure- 
ments were within the upper limits of normal. 
There was no asymmetry in thickness of the 
calvarium and no increase in convolutional 
markings. 

Corrective surgery was performed for right 
coronostenosis in the following manner: a 
small-nosed rongeur was used to make a false 
suture behind the right coronal suture. Poly- 
ethylene sheeting was placed between the cut 
edges and held in place by three sutures. The 
postsurgical course was uneventful. The infant 
was lost to follow-up two months later before 
postsurgical roentgenograms were made. 


Cased. M.M.E,, a two and one-half vear old 
female, had been in an automobile accident on 
January 5, 1960. She was never unconscious and 
did not exhibit any signs or symptoms indica- 
tive of brain injury, but the parents noted that 
the head was abnormal in appearance. The 
neurosurgeon to whom the child was referred 
reported discoloration around the right eve; a 
large and asymmetric head; high pitched per- 
cussion note; head measurements 2.5 cm. 
larger than normal for a child of this age; an 
unsatisfactory funduscopic examination, but 
there appeared to be some hemorrhage; equal 


Case 1. (4 and B) Roentgenogram and its tracing showing narrowed right coronal suture (1); ele- 


strengths in all extremities. It was not until 
later when he was asked to look carefully for 
this specific sign that the physician noted slight 
facial asymmetry. The child’s development had 
been normal. 

The skull roentgenograms revealed flatten- 
ing and thinning of the parietal region, ellip- 
tical orbit with decreased depth, elevation of 
the lesser sphenoid wing, shortened anterior 
ossa, forward displacement of the greater 
sphenoid wing, enlargement of the middle and 
posterior fossae, and depression of the petrous 
ridge. All of these findings were asymmetrically 
located on the right (Fig. 6, 7 and 8). Mild ob. 
liquity of the nasal septum was also noted with 
its superior end pointing to the right and the 
posterior sagittal suture and lambda displaced 
considerablv in the same direction. The length 
and breadth of the skull measured within limits 
of normal, but the height was increased. These 
roentgenograms were made elsewhere and the 
only lateral views available were some made at 
the time of pneumoencephalography. he 
coronal sutures were very poorly demonstrated 
and could not be evaluated. The radiologist 
considered tumor or hydrocephalus as well as 
unilateral, partial, and premature closure of the 
right coronal suture in the differential diag- 
nosis. Pneumoencephalography was interpreted 
as normal, 

Surgical correction for unilateral corono- 
stenosis was performed by the neurosurgeon 
in the same manner as in the preceding 
case, 
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ic. 4, Case t. (A and. B) Water's view showing elevation of the right sphenoid wing and sphenoid ridge (3) 
flattening of the right parietal area and obliquity of the nasal septum (9) with its superior end pointing to 
the side of the pathology. Right and left coronal suture (1 and 2); sphenoid wings (3 and 4); enlarged, el- 

hptical right orbit (5); depressed right mandibular condyle (retouched) (11); and left mandibular con- 
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Fic. 5. Case L (4 and B) Flattening of the right parietal region (14) is shown best in this Towne-Chamberk: 


lain 
projection as is the depression of the petrous ridge (10) on the same side. Lambdoidal sutures (1 and 35; 
iw (2) displaced to right, mendosal sutures (§ an 

8); 


? 
+ 


id 6); narrowed right coronal suture (4); C TOV ed 

s hetween ex-occipital and supra-occipital (7 and 8 1 
Ü x 
(r1) 


: yu 1 right 


petrous (10) and normal left petrous 
Ve 's; depressed right middle (12) and normal left middle (13) fossae; and an oblique nasal septum 
are also seen. 
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Fic. 6. Case it. Posteroanterior roentgenogram show- 
ing enlarged elliptical orbit, elevated sphenoid 
wings and deepening of the middle fossa, all on the 
right. There is also slight obliquity of the nasal 
septum and dis spl: cement of lambda to the right 
(arrow). Depression of the right middle fossa has 
resulted in the lower position of the right man- 
dibular condyle (retouched). 





Case 1u. S.B., a seven and one-half month 
old white female, was brought to the clinic be 
ause of irritability, particularly in the last 


three months, and dise because of flattening of 


the right frontal region which has not been pro- 
gressive. The mother had many roentgenograms 
and several operations for intestinal obstruc- 
tion during the gestation period. The child was 
born prematurely but her development has 
heen normal. 

Physical examination revealed an irritable 
baby with flattening of the right frontal bone, 
elevation of the right orbital rim, 
the right evebrow and slight facial asymmetry. 
There was also flattening of the right o ccipital 
region of moderate degrec. The head size meas- 
ured within normal limits. The motor reflex 
and sensory testing were normal. The ocular 
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Fic. 7. Case n. Roentge 
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Fic. 9. Case ir. The obliquity of the nasal septum 
displacement of lambda, clevated right sph 
wing, and the elliptical right orbit are prominent 
findings. Asymmetry of the skull, depression of the 

le, petrous 


middle fossa, mandibular condy 
P 








and posterior fossa are also shown, 








movements were of full range and the optic 
fundi were normal. The vision and hearing 
seemed to be normal. The electroencephalo- 

gram was normal. 
Roentgenograms | showed 
coronostenosis with assoc 
Io and 11: 





right, unilateral 


ated findings as dem- 


and as indi- 


Amh v 


za 


onstrated in Figures 
cated in Tabler. 








A channel, 1.5 em. wide, was made along the 
right coronal suture and extended down below 
the squamosal suture. No removal of orbital 
roof or lateral orbital wall was carried. out. 
Polyethylene film was placed over the edges of 
this bone and heavv silk sutures were tied about 


the film through holes punched in the adjacent 
bone. 
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GENERAL CLINICAL DISCUSSION 
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Unilateral coronostenosis 18 a congenital 
disease of unknown etiology with a familial 
tendency. The signs of svnostosis are usu- 
ally present at birth. Immediate postnatal 
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Fro. 10, Case in. Asymmetry with flattening of the 


nght parietal bone, depression of the right middle 
and posterior fossae 
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the right mandibular 
condyle (retouched) are W 
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Fic. 11. Case mt. Depression of the right posterior 
fossa appears to be the most prominent finding on 
the lateral roentgenogram. The deepening of the 

right middle fossa is less apparent and no bulging 





p> 


of its anterior margin js demonstrated. 
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FREQUENCY OF THE MOST IMPORTANT DIAGNOSTIC ROENTGENOGRAPHIC SIGNS OF 
UNILATERAL CORONOSTENOSIS IN II CASES (8 previously reported) 





Roentgenographic E E i pe Case | Case | Case | Case | Case | Case | Case | Case 


Signs T.C. IM.M.L.| S.B. IV' yis VI? | VII's | VII | IX? X? XI 


tin 
— nn eM | MÀ | ——— ÀÀ—uáÓÜtese | re | — M | RRR | tts | tN TE | 
LLL OS am a mm | ma ettet | M | —— MÀ | ennemi M | ——MÓMMMM | ahi | MM MM | —— M ——Á!— 


Orbit—Elliptical, Ele- 
vated and/or Enlarged | + 4 + -+ + + + + 4 + o 
Lesser Sphenoid 

Wing—Elevated + + + -}- + + + + 4 + o 


Parietal Bone— 


Flattened xs d | RA EE A SLE. 


is [MM eMe M mÁ M À iM MÀ ETT a p — P" m D MM —ÓÓ MM e—Á 


Parietal Bone— 
Thinned E -+ — - = g = EE ds EE ue 
Anterior Fossa— 


Shortened + 4 oO 4 o O o o o + o 


p—s 





Middle Fossa— 
Enlarged + 4- + o o o o re, o o o 


Posterior Fossa— 


Deepened +} + | +] -4 1-144 14-]|4-  4-1|o|c 


Petrous Ridge— 
Depressed + = F F T m F F T “fe + 


Temporomandibular 


Fossa—Depressed + -+ + 4 O O + O O o +. 


Nasal Septum— 
Obliqued zg "T os queste ps + O um o + 


MM aaa E a aa a E anaa a E PEON a A da Á—À—— MAP 


Lambda—Deviated + a + -+ + o -} — fe] — o 


Clinical Facial 


Asymmetry + 2 + 4- + -}- o O O O o 


Note: In most of the previously reported cases, only a single posteroanterior roentgenogram was available for study. 
-+ indicates that the sign was present. 

— indicates that the sign was absent. 

o indicates that the sign was not visualized well enough to evaluate. 


clinician may be hampered by edema of the ease can lead to confusion and erroneous 
scalp and moulding of the skull secondary diagnosis. Other causes of exophthalmos in 


to the birth process but, as these effects 
subside, the asymmetry of the skull be- 
comes more apparent. Consistently present 
is flattening of the frontal region; exoph- 
thalmos and facial asymmetry may be 
apparent clinically. 

Failure to realize that unilateral exoph- 
thalmos may be associated with this dis- 


this age group include brain tumor, sub- 
dural hematoma, arteriovenous aneurysm 
of the brain or orbit, orbital neoplasm, 
congenital cyst and hemangioma of the 
orbit, orbital hemorrhage, and defective 
development of the sphenoid bone. Flatten- 
ing of the ipsilateral frontoparietal region 
would not be expected in these, however, 
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and exophthalmos associated with flatten- 
ing therefore becomes a significant clinical 
sign for unilateral coronostenosis. The 
exophthalmos which occurs in defective 
development of the sphenoid bone is usu- 
ually found to pulsate.4 Pulsating exoph- 
thalmos also occurs in arteriovenous aneu- 
rysm of the brain, orbit and cavernous 
sinus, and a bruit is often associated in 
these cases." 

Asymmetric eye signs 1n unilateral cor- 
onostenosis are due to the deformity of the 
orbit on the involved side! and to prema- 
ture fusion of the orbital bones.” Hyperopia 
results from shortening of the orbit and is 
sometimes associated with astigmatism; di- 
vergent strabismus is common" and optic 
atrophy may occur with blindness? due to 
bony pressure on the optic nerve.!? 

Asymmetric flattening of the skull may 
occur in other entities and is most often due 
tolongstanding postural pressure by chronic 
resting of the head in one position during 
infancy; this is usually seen in defective in- 
fants who move their heads little and in 1n- 
fants with soft skulls.* The appearance of 
these infants may at times cause the clini- 
cian to think of plagiocephaly, but the his- 
tory, clinical observations and roentgeno- 
graphic findings should help to establish 
the correct diagnosis. Asymmetry of the 
skull also may occur with scoliosis and 
torticollis, which have been referred to as 
scoliosis capitis,? but this occurs later and 
should present no difficulty in differentia- 
tion. The asymmetry seen in hemiatrophy 
of the brain occurs later in infancy or 
childhood than that due to a craniosteno- 
sis, and the degree of asymmetry 1s less 
obvious. Nevertheless, where exophthal- 
mos is absent, cerebral hemiatrophy must 
be a serious consideration. Subdural hema- 
toma and brain tumor sometimes cause 
skull asymmetry but, in these cases, the 
asymmetry is due to bulging on the side of 
the pathology which can usually be sus- 
pected and localized by the neurologic 
signs. Unilateral coronostenosis, with the 
exception of eye signs, is not associated 
with abnormal neurologic findings. 
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A palpable ridge at the margins of the 
coronal suture and immobility of the adja- 
cent frontal and parietal bones are addi- 
tional clinical signs of coronostenosis; men- 
tal retardation is commonly found in 
bilateral coronostenosis but is infrequent 
in the unilateral form.*:8 Congenital abnor- 
malities are often found in association with 
coronostenosis®71#13.19 and include syndac- 
tylism, congenital heart disease, meningo- 
cele, cleft palate, micrognathia as the more 
common varieties. No associated congenital 
abnormalities were noted in the presented 
cases or mentioned in those cases of unilat- 
eral involvement reviewed in the literature. 
However, only 2 of the published cases 
gave summaries of the history and clinical 
findings. 

Facial asymmetry may occur and, when 
present, varies from a “bashed in" ap- 
pearance® to slight elongation of the face 
on the involved side. There are other causes 
of facial asymmetry, including progressive 
facial hemiatrophy (Romberg’s syn- 
drome).?1945 This entity is not associated 
with skull asymmetry and it occurs later. 

Treatment. Wide resection of the peri- 
cranium followed by linear craniectomy, 
producing channels 1.0 to 1.5 cm. wide and 
parallel to the prematurely fused suture, is 
the surgery of choice; the bone edges are 
encased in tantalum foil, acrylic polyethyl- 
ene tubing, or polyethylene film,! the lat- 
ter being the substance of choice at present. 
Anderson and Johnson! recommend appli- 
cation of Zenker’s acetic fixative solution 
to the exposed dura mater to delay regen- 
eration of bone. When fusion of the bones 
of the orbit has resulted in exophthalmos, 
resection of the roof and lateral orbital 
wall is advised in addition.” The squamosal 
suture should also be visualized and, if 
fusion has also occurred here, then sub- 
temporal decompression or extension of 
the craniectomy posteriorly along the 
squamosal suture has been recommended. 

The danger of surgery in proper hands 
is small relative to the risks of blindness 
and of psychologic effects secondary to 
the deformity.!® A difference of opinion 
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exists regarding surgical intervention, how- 
ever, and some*? argue that prophylactic 
surgery is unnecessary unless progress 
roentgenograms show extension of the 
synostosis to involve other sutures or un- 
less cerebral symptoms develop. 

Prognosis. In the experience of those 
with large series of unilateral coronosteno- 
sis, this deformity is not accompanied by 
any brain disturbances.? However, not all 
the sutures undergo closure at the same 
time in craniostenosis, and subsequent de- 
velopment of premature synostosis in 
other sutures, particularly in unilateral 
coronostenosis, 1s especially likely.9!9 Pa- 
tients with unilateral coronostenosis must 
therefore be closely observed by periodic 
examinations since brain damage and 
mental retardation occur frequently when 
coronal synostosis is bilateral. 

Surgical intervention can reduce exoph- 
thalmos and strabismus and can prevent 
blindness. Progressive cosmetic deformity 
is prevented by the surgery and, as skull 
growth continues, these deformities tend 
to correct themselves. 

Following craniectomy, there is a tend- 
ency for the surgically formed sutures to 
close within four to eight months, necessi- 
tating reoperation in many.® Use of the 
polyethylene film to cover the bone edges 
has obviated reoperation in most cases but, 
occasionally, its use is ineffectual.” Ander- 
son and Johnson! have found that use of 
polyethylene film delays closure of the 
surgical sutures for two years or more, and 
application of Zenker’s acetic solution to 
the dura at the operative site was found to 
be “probably even more effective." 


ROENTGENOLOGIC DISCUSSION 


The roentgenologic signs of premature, 
unilateral coronostenosis include flattening 
of the frontoparietal and posterior parietal 
regions; narrowing of the coronal suture, 
sometimes with sclerosis; elevation of the 
ipsilateral lesser sphenoid wing and supe- 
rior margin of the greater sphenoid wing; 
elliptical orbit enlarged in the coronal plane 
but diminished in depth on the involved 
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side. The anterior fossa on the ipsilateral 
side is shallow and shortened and associated 
with enlargement and deepening of the 
middle and posterior fossae and depression 
of the petrous ridge. Displacement of the 
lambda to the involved side and obliquity 
of the nasal septum, directed superiorly 
toward the side of the involved suture, are 
prominent findings. Although the infant's 
features may show a marked asymmetry, 
true asymmetry of the facial bones is either 
uncommon or difficult to demonstrate 
roentgenographically. The clinical appear- 
ance most likely results from depression of 
the temporomandibular fossa second to de- 
pression of the floor of the middle fossa 
and consequently of the mandible on the 
involved side. Thinning of the affected 
area of the calvarium occurs occasionally. 
Increased convolutional markings on the 
same side may be seen in older patients in 
whom the process is of longer duration, but 
these are not ordinarily present in infants. 

Roentgenograms of the 3 cases pre- 
sented and of other cases of unilateral 
coronostenosis reproduced in the literature 
(Table 1) reveal that certain roentgeno- 
graphic features (elliptically shaped orbit, 
elevation of the lesser sphenoid wing, flat- 
tening of the parietal region, shortening of 
the anterior fossa, and enlargement of the 
middle and posterior fossa) are present in 
all cases that could be analyzed for these 
signs. The obliqued nasal septum was 
found in all but 1 case. Displacement of 
lambda toward the involved side was a con- 
spicuous finding in 2 cases reported here 
and in 4 of 6 published cases in which the 
lambda was demonstrable. The coronal su- 
ture was not visualized satisfactorily in 1 
of our 3 cases, and the roentgenograms of 
cases reproduced in the literature usually 
included only anteroposterior or posteroan- 
terior projections, views in which the cor- 
onal suture is not well demonstrated. Of 
course, when premature narrowing of one 
of the coronal sutures is shown, this is 
prima facie evidence of premature synos- 
tosis, but narrowing of the suture in the ab- 
sence of marginal sclerosis may be difficult 
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to recognize or to demonstrate roentgeno- 
graphically. Nevertheless, even prior to 
closure of the suture or in the absence of 
coronal suture visualization, the diagnosis 
of unilateral coronostenosis may be made 
with confidence by means of roentgeno- 
graphic signs which are consistently pres- 
ent. 

On being confronted with the skull roent- 
grams in a case of unilateral coronostenosis 
for the first time, the possibilities that may 
come to mind include cerebral hemiatro- 
phy, chronic or recurring subdural hema- 
tomas, neurofibromatosis, a slowly growing 
brain tumor, space-occupying lesions of the 
orbit, developmental defects of the orbital 
wall^!5 postural asymmetry of the skull, 
and scoliosis capitis. Analysis of the roent- 
genograms in these diseases reveals that, 
although there are several features, includ- 
ing unilateral elevation of the sphenoid 
wings and asymmetry of the parietal area, 
which suggest coronostenosis, certain other 
findings are not consistent with this diag- 
nosis. 

On the involved side in chronic or re- 
lapsing subdural hematoma, subdural hy- 
groma, and other large, chronic, space- 
occupying lesions of the brain, the skull 
asymmetry is due to bulging of the ipsilat- 
eral temporoparietal region instead of flat- 
tening. There may be unilateral bulging of 
the middle fossa anteriorly, and the sphe- 
noid wings may be pushed up by the same 
process, but the orbital appearance typical 
of coronostenosis is absent. The petrous 
ridge may be elevated 1n chronic subdural 
hematoma (when chronic hemiatrophy de- 
velops secondarily) and depressed in large, 
slowly growing brain tumors. Bone destruc- 
tion in the sella turcica or orbit may be 
present, especially in neurofibromatosis, 
and this helps to exclude coronostenosis. 
Obliquity of the nasal septum is much less 
marked and much less common in the 
space-occupying group and, when it occurs, 
the deviation is more often away from the 
lesion. 

In unilateral coronostenosis as opposed 
to cerebral hemiatrophy, there is absence of 
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asymmetric thickening of the calvarium 
(and sometimes there is thinning), the 
petrous ridge is not elevated (and is usually 
depressed instead), and elevation of the 
lesser sphenoid wing is much more marked. 
Shortening of the anterior fossa and dimin- 
ished orbital depth are not features of cer- 
ebral hemiatrophy. Although premature 
synostosis of the coronal suture probably 
can occur as a result of hemiatrophy of the 
brain, it 1s a secondary process which is 
rare; the appearance suggesting synostosis 
in these cases 1s almost always due to nar- 
rowing and overlap of sutures instead.’ 
Asymmetry of the facial bones on the same 
side may occasionally occur with unilateral 
coronostenosis but has not been described 
in hemiatrophy. Obliquity of the nasal sep- 
tum, commonly found in unilateral corono- 
stenosis, makes a considerably less frequent 
and much less pronounced appearance in 
cerebral hemiatrophy. These roentgeno- 
graphic differences also apply to poren- 
cephalic cyst except that, in the latter, a 
local area of thinning or bulging of the cal- 
varium adjacent to the cyst may be pres- 
ent. 

Postural asymmetry of the skull and scoli- 
osis capitis should present no difficulties in 
the differential diagnosis, particularly if the 
clinical history is known. 

Congenital absence of the superior orbital 
wall can give an abnormal appearance to 
the bony orbit somewhat suggestive of uni- 
lateral coronostenosis but has certain fea- 
tures absent in the latter; a portion of the 
bony orbit is missing, the orbit does not 
have the typical elliptical appearance, there 
is always bulging of the temporal fossa, a 
temporal bone hiatus is present, and ab- 
normality of the sella turcica, which is 
sometimes deep and sometimes wide and 
shallow, may be found.“ Minor unilateral 
elevation of the lesser sphenoid wing has 
been noted to occur in unilateral agenesis 
of the eye; this may resemble coronosteno- 
sis but the involved orbit is small as op- 
posed to the enlargement usually noted in 
coronostenosis, and the other signs of uni- 
lateral coronostenosis are missing. 
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Orbital tumors, including neurofibromato- 
sis, and orbital arteriovenous aneurysms oc- 
casionally cause enlargement of the bony 
orbit and may cause elevation of the sphe- 
noid wings but, in these, the orbital ap- 
pearance of coronostenosis is absent, the 
optic foramen may be enlarged and there 
may be destruction of the bony orbit. 

The typical elliptical shape of the bony 
orbit in coronostenosis, which Hope? likens 
to the appearance of women's modernistic 
eyeglasses, is formed by the elevation of the 
upper, outer corner of the orbit. The su- 
perior and lateral orbital margins are 
straightened and slanted superiorly and 
laterally; the orbital depth is decreased 
while the orbit, projected in posteroan- 
terior or anteroposterior views, usually ap- 
pears enlarged. This appearance was pres- 
ent in all cases of coronostenosis that could 
be analyzed and is a pathognomonic fea- 
ture. Ít is not a finding of any other dis- 
ease. 

In most cases of unilateral coronosteno- 
sis, the nasal septum, although ordinarily 
straight, 1s seen to lie in oblique position 
with its superior end deflected towards the 
synostosis. A similar appearance may occur 
in any case of craniostenosis with asym- 
metry of the skull, as in microcephaly and 
oxycephaly when one coronal suture closes 
before the other. It is a seldom and mini- 
mal finding in cerebral hemiatrophy, por- 
encephaly and the Sturge-Weber disease 
where the deviation 1s towards the lesion, 
and in chronic or relapsing subdural hema- 
toma in which slight deflection of the sep- 
tum 1s more often in the opposite direction 
from the side of the pathology. When 
marked, as in Case 1, obliquity of the nasal 
septum 1s found only in plagiocephaly. 

Asymmetry of the face is clinically evi- 
dent in most cases of unilateral corono- 
stenosis and, although synostosis of the 
facial bones on the same side occasionally 
might explain this, depression of the ipsi- 
lateral temporomandibular fossa and con- 
sequent asymmetric displacement of the 
mandible is probably the far more frequent 
reason. That there are some instances of 
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facial asymmetry secondary to true synos- 
tosis of the facial bones was suggested by 
the roentgenograms in Case x, Table 1. In 
some, the clinical asymmetry may be more 
apparent than real, an optical illusion due 
to the unilateral flattening in the frontal 
region. 

Although both are found in unilateral 
coronostenosis, there 1s no evidence for any 
direct cause and effect relationship be- 
tween septal deviation and facial bony 
synostosis. This tends to be confirmed by 
the absence of nasal septum obliquity in 
progressive facial hemiatrophy as seen in 3 
cases reviewed in the literature? 


MECHANISM OF THE ANATOMIC CHANGES 


The abnormalities of the skull which 
characterize unilateral coronostensosis may 
be explained on the basis of knowledge that 
growth of the bones of the skull occurs at 
the sutural margins and depends on the ex- 
panding effect of the growing brain with- 
out which the bone growth will cease. 

When premature synostosis occurs at the 
coronal suture, there is cessation of growth 
of the parietal and frontal bones at right 
angles to this suture. Growth continues at 
uninvolved margins of these bones and 
other cranial bones apparently with a com- 
pensating increase. This results in flatten- 
ing of the cranium in the frontal and pos- 
terior parietal regions of the involved side. 
The frontal flattening 1s the more pro- 
nounced. While the affected parietal and 
frontal bones are shortened, their opposite 
numbers are not, so that lambda and the 
posterior sagittal suture are displaced to 
the shorter side of the skull. 

The elevation of the lesser sphenoid wing 
and the superior margin of the greater sphe- 
noid wing and orbital roof is due to the 
same process. In addition, synostosis may 
occur at the squamous suture and its ex- 
tensions, the sphenoparietal and the sphe- 
nofrontal sutures, so that the elevation of 
the lateral margin of the orbit and the 
sphenoid areas is accentuated. 

The nasal septum articulates with the 
sphenoid bone and any alteration in growth 
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of the sphenoid must involve this bone. 
Displacement of the nasal septum towards 
the side of the synostosis would therefore be 
expected in conjunction with the deviation 
of the sphenoid. 

The stimulus of the rapidly enlarging 
brain results in increased bone growth at 
the uninvolved sutures, and this effect 1s 
most pronounced at those sutures near the 
site of the coronostenosis. It represents a 
compensatory mechanism which explains 
the enlarged middle and posterior fossae, 
depression of the petrous ridge and the ab- 
sence of significant brain damage. 

Modeling due to osteoclastic and osteo- 
blastic activity secondary to pressure ex- 
erted by the expanding brain could account 
for thinning of the affected bone. 

Facial asymmetry is apparently the re- 
sult of enlarging and deepening of the ipsi- 
lateral middle fossa which results in dis- 
placement inferiorly of the mandibular con- 
dyle on the involved side. True unilateral 
synostosis of the facial bones must be rare. 


SUMMARY 
CLINICAL SIGNS OF UNILATERAL CORONOSTENOSIS 


I. Ásymmetric flattening of the pos- 
terior parietal and frontoparietal areas. 

2. Ridging at margins of involved coro- 
nal suture and immobility of adjacent skull 
bones. 

3. Unilateral exophthalmos and diver- 
gent strabismus. 

4. Asymmetry of the face. 

5. Mental retardation in bilateral coro- 
nostenosis, but infrequently in unilateral in- 
volvement of the coronal suture. 

6. Often associated other congenital ab- 
normalities. 

7. Appearance of clinical signs in first 
year of life. 


ROENTGENOGRAPHIC SIGNS OF UNILATERAL 
CORONOSTENOSIS 
r. Narrowing of the involved coronal su- 
tures, sometimes with sclerosis. 
2. Elliptical, shallow bony orbit, enlarged 
in the coronal plane, on the same side. 


M. H. Nathan, V. P. Collins and L. C. Collins 


SEPTEMBER, 1961 


3. Elevation of the ipsilateral lesser 
sphenoid wing. 

4. Flattening of the calvarium, and 
sometimes thinning, on the side of the 
Sy nostosis. 

$. Shortening of the anterior fossa of 
skull associated with enlargement of the 
middle and posterior fossa on the involved 
side. 

6. Depression of petrous ridge on the ip- 
silateral side. 

7. Obliquity of nasal septum directed 
superiorly toward the side of the involved 
coronal suture. 

8. Deviation of lambda to the same 
side. 

9. Asymmetric position of the mandible 
and, rarely, asymmetry of the facial bones. 


DIFFERENTIAL DIAGNOSIS OF UNILATERAL 
CORONOSTENOSIS 

A. Disease entities most difficult to ex- 
clude clinically (these all develop at a later 
age): 

I. Cerebral hemiatrophy and poren- 
cephalic cysts. 

2. Space-occupying brain lesions includ- 
ing subdural hematomas and brain tumors. 

3. Space-occupying lesions of the orbit 
(tumors and aneurysms). 

4. Defective development of the bony 
orbit. 

s. Facial hemiatrophy (Romberg’s syn- 
drome). 

B. Roentgenographic signs of unilateral 
coronostenosis as aids in differential diag- 
nosis of these diseases: 

I. Elliptical orbit, associated with flat- 
tening of the frontoparietal or postero- 
parietal region and elevation of the lesser 
sphenoid wing on the same side, rules out 
all other diseases. 

2. Flattening of the parietal bone, when it 
occurs with ipsilateral lesser sphenoid wing 
elevation, excludes all other diseases except 
possibly cerebral hemiatrophy. In the pres- 
ence of an elliptical orbit, cerebral hemi- 
atrophy can also be ruled out. 

3. Marked obliquity of a straight nasal 
septum is not seen in any other disease, al- 
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though mild degrees of obliquity sometimes 
occur in cerebral hemiatrophy and sub- 
dural hematoma. 

4. Enlarged middle fossa permits, in addi- 
tion to unilateral coronal synostosis, con- 
sideration only of space-occupying lesions 
of the brain (tumors, aneurysms, and 
chronic and relapsing subdural hema- 
tomas). 

5. Depression of the petrous ridge ex- 
cludes all other lesions except brain tumors 
and the rare case of huge aneurysm. 

6. Elevation of the lesser sphenoid wing 
may occur in all the diseases listed above 
under "A" with the exception of progres- 
sive facial hemiatrophy. 

7. Facial asymmetry (but not obliquity 
of nasal septum or asymmetry of skull) is 
found in progressive facial hemiatrophy. 

8. Displacement of lambda in the degree 
evident in these cases of coronostenosis and 
in other forms of plagiocephaly is not seen 
in other conditions. 

(Note: unilateral synostosis of the lamb- 
doidal suture can give the same findings 
except for the elliptical orbit and elevated 
sphenoid wing.) 


CONCLUSIONS 


I. Three cases of premature, unilateral 
synostosis of the coronal suture have been 
presented along with an analysis of those 
roentgenograms reproduced in the litera- 
ture, and this entity is discussed particu- 
larly from a standpoint of clinical and 
roentgenologic diagnosis. 

2. When surgical treatment is indicated, 
early diagnosis is necessary to permit inter- 
vention before the complications of cranio- 
stenosis are permanently established. 

3. Early recognition of this condition is 
a roentgenologic responsibility. 

4. When exophthalmos occurs with 
frontoparietal and posterior parietal flat- 
tening, the clinical evidence is strongly sug- 
gestive of unilateral coronostenosis. Never- 
theless, cerebral hemiatrophy can be differ- 
entiated with certainty only by roentgeno- 
graphic examination. 

5. Narrowing of the coronal suture, 
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when present, is prima facie evidence of 
coronostenosis, but this may be absent 
early in the disease or difficult to demon- 
strate. However, an enlarged, elliptical or- 
bit (as seen on posteroanterior and antero- 
posterior roentgenograms) is always pres- 
ent and is a pathognomonic sign. The cor- 
rectness of the diagnosis may be confirmed 
by the other roentgenographic signs on the 
ipsilateral side, especially the following: (a) 
elevated sphenoid wing and (b) flattened 
parietal bone. 

6. Obliquity of the nasal septum is a 
helpful adjunctive sign which, when of 
marked degree, has been found only in 
plagiocephaly. Out of 10 cases of corono- 
stenosis that could be analyzed for this sign, 
it was present in 9. 

7. Definite displacement of lambda to 
the involved side has not been noted in 
conditions other than plagiocephaly. 


M. H. Nathan, M.D. 
Jefferson Davis Hospital 
Houston 3, Texas 
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SKULL CHANGES IN IRON DEFICIENCY ANEMIA 
SIMULATING CONGENITAL HEMOLYTIC 
ANEMIA* 


By HENRY BURKO, M.D.,t HARRY Z. MELLINS, M.D.,f and JANET WATSON, M.D.1 
BROOKLYN, NEW YORK 


IDENING of the diploic space and 

thinning of the outer table of the 
skull, originally described in children with 
chronic hemolytic anemia, were reported 
for the first time in a child without hemo- 
lytic anemia or red blood cell sickling by 
Feingold and Case’ in 1933. A museum 
study of the skulls of ancient Peruvians, by 
these authors, revealed that the incidence 
of similar skull changes was far greater 
than the anticipated incidence of hemolytic 
disease. The relationship between these 
skull changes and iron deficiency anemia 
was first indicated by Eng? in 1958. He re- 
ported cortical thinning and diploic widen- 
ing in the frontal and parietal bones of a 
twelve year old girl, and published the re- 
- sults of an extensive examination of her 
blood. Hemoglobin analysis revealed a 
normal amount of alkali-resistant hemo- 
globin and no abnormal hemoglobin. There 
was, however, severe hypochromic micro- 
cytic anemia and erythroid hyperplasia of 
the sternal marrow, with iron depletion. It 
was presumed that similar marrow hyper- 
plasia occurring in the skull produced the 
changes seen roentgenographically. The 
patient felt well after treatment with iron 
preparations and the hematologic indices 
returned to normal. In 1960, Shahidi and 
Diamond" reported 3 cases of iron defi- 
ciency anemia with skull changes simulat- 
ing the hemolytic anemias, and, later the 
same year, Britton, Canby, and Kohler? 
added 5 cases to the literature. This report 
will describe the skull changes in 7 patients 
with iron deficiency anemia recently seen 
at the Kings County Hospital Center. 


REPORT OF CASES 


Case 1 (Fig. 1, 4 and B). A Negro girl, nine- 
teen months old, was admitted to the hospital 
because of coryza, cough, and fever of three 
days’ duration. She had been born at term 
weighing six pounds seven ounces and was one 
of twins. At the time of admission, she was 
pale and malnourished, her face was puffy and 
there were prominent bulges over the frontal 
and parietal bones. The liver and spleen were 
enlarged. 

Examination of the blood revealed a micro- 
cytic hypochromic anemia with a. hemoglobin 
concentration of 3.5 gm./1oo ml. Skull roent- 
genograms showed widening of the diploic space 
in the frontal and parietal bones, trabecular 
atrophy and thinning of the tables. She re- 
ceived transfusions of packed red blood cells 
and was sent home. 


Case n (Fig. 2). A Negro girl, thirteen 
months old, was admitted in acute respiratory 
distress, with a cough and fever. She had been 
born with a twin at term weighing four pounds 
fifteen ounces. Gestation had been complicated 
by frequent maternal episodes of vaginal bleed- 
ing resulting in significant maternal anemia. 
The child’s diet had contained milk and solids 
but was devoid of meats and nutritional supple- 
ments. | 

On admission, the child was pale and had an 
enlarged liver. Hemoglobin concentration was 
4.0 gm./100 ml. Skull roentgenograms revealed 
widening of the diploic space in the frontal 
bone, with trabecular atrophy. 


Case 111 (Fig. 3, £ and B). A Negro boy, who 
had been born at seven months' gestation 
weighing three pounds six ounces, had been fed 
exclusively with evaporated milk formula. At 
twelve months of age, the child was taken to a 


* From the Departments of Radiology and Pediatrics of the State University of New York Downstate Medical Center and the 
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T Department of Radiology. 
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and widening of the diploic space. Changes are most marked in the parietal bones, in which vertical stria- 


tions are noted. 


health station for a periodic examination. 
Following the advice of the examiner, the child 
was brought to the hospital. 

At the time of admission, the child was pale 
and underdeveloped. His eyelids and legs were 


a 


puffy. His head was distorted by prominences 


in the parietal regions, 


Hemoglobin concentration on admission was 
3 gm.;100 ml. Roentgenograms of the skull 








Fic. 2. Case m. Lateral view of the skull reveals 
trabecular atrophy in the frontal bone, with 
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ase 1. (7 and B) Skull roentgenograms reveal marked trabecular atrophy with thinning of the table 
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demonstrated a widened diploic space in the 
frontal and parietal bones, with atrophy of the 
outer table in the medial part of the midparietal 


bones. 








Case 1v, A Negro boy, aged fourteen months, 
was admitted to the hospital because of respira- 
tory distress and coryza of two days’ duration. 
He had been born at term weighing four pounds 
four ounces. Evaporated milk formula com- 
prised his diet almost exclusively. 

On admission the child was pale and under- 
weight and had an enlarged liver. Hemoglobin 
concentration was 1.4 gm. 100 ml. Skull roent- 
genograms revealed widening of the diploic 























space in the frontal and parietal bones, with 
mild trabecular atrophy and thinning of the 


outer tables. 





Case v. A twenty-four month old Negro boy 
was brought to the emergency room for treat- 
ment of an insect bite and was admitted to the 
hospital because of pallor. The child had been 
born at term weighing six pounds. He had been 
fed milk exclusively since birth. Hemoglobin 
concentration was 3.5 @m./100 ml. Skull roent- 


genograms revealed widening of the diploic 
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space and thinning of the outer table of the 
parietal bones. 
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parietal i. with considerable thinning of the outer table in the medial part of the parietal bones. 


Case vt. A Negro girl, ten months old, was 
admitted because of fever and cough. The child 
had been born at term weighing six pounds and 
three ounces. Her diet consisted of evaporated 
milk formula. 

On admission, the child was underweight and 

underdeveloped. She was unable to sit without 
support. 
; Hemoglobin concentration was 7.8 gm./100 
ml. Skull roentgenograms revealed a widened 
diploic space, marked thinning of the outer 
table, and trabecular atrophy involving the 
parietal bones to a greater extent than the 
frontal bones. 


Case vir. A Negro boy, aged twenty-four 
months, was admitted because of a scalp and 
sar infection. A birth and dietary history could 
not be obtained. The child had been abandoned 
by his parents and was being cared for by a 
neighbor. 

H emoglobin concentration on admission was 
6.§ gm./too ml. Skull roentgenograms revealed 
a widened diploic space in the frontal and 
parietal bones. 


The diagnosis of chronic tron deficiency 
anemia in these 7 7 pi atients was established 
bv the demonst Pon of hy poc m © mi- 
crocvtic red blood cells and by the subse- 


. Case ii. (A and B) Skull roentgenograms reveal the widened diploic space in the frontal and 


quent rise in hemoglobin concentration 


following iron therapy, 


REVIEW OF ALL REPORTED CASES OF 
DEFICIENCY ANEMIA WITH 
SKULL CHANGES 


IRON 


Comparisons among the 16 reported pa- 
tients with iron deficiency anemia and skull 
changes may be summarized as follows: 
Birth History. Halt of the children were 
born prematurelv; half were born with a 
twin. 
Diet. A majority of the children had a 


dietary intake restricted to milk. 


Mr: 
i 


Phys ical Findings. Almost all of the 
dren were poorly developed and poor 
nourished. Many had palpable cranial Xd 
ing. Halt of the children had moderate en. 
largement of the liver and spleen. 
children had edema of the face and es 

Hematologic Considerations. Vhe hemo- 
globin concentration, before therapy, 
‘ranged from 1.4 to 7.8 gm.; 100 ml. Serum 
iron determinations (not performed in pu- 
tients reported in this paper) were below 
so ugm./ 100 ml. No evidence of increased 
ervthrocvte destruction, abnormal hemo- 
globins, or increase in alkali-resistant hemo- 
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globin was found. Bone marrow studies, 
when performed, revealed marked eryth- 
roid hyperplasia and increased iron bind- 
Ing capacity. 

Roentgen Findings. The long bones ex- 
amined roentgenographically were found 
to be normal. 


DISCUSSION 


Marrow hyperplasia.is a striking mani- 
festation of the chronic hemolytic anemias. 
The anatomic structures responsible for the 
roentgen appearance of marrow hyper- 
plasia have been carefully studied. Cooley, 
in 1927,'° and, subsequently, Caffey? de- 
scribed necropsy findings in thalassemia 
major. The diploic spaces of the calvarium 
are widened and filled with “sponge-like 
marrow traversed by bony trabeculae run- 
ning at right angles to the tables.” Both 
tables are atrophic, particularly the outer 
table. The calvartum, the mandible, and 
the facial bones, as well as the axial skele- 
ton and appendages, are similarly involved. 
Cooley’s explanation of the bone changes is 
that they are “‘the result of the reaction of 
marrow to prolonged overstimulation as a 
consequence of chronic hemolysis, begin- 
ning before the cortex is too firm to permit 
overgrowth of marrow.’ 

The roentgen appearance of marrow hy- 
perplasia results from the expansion of 
young bone by an overstimulated marrow. 
In the first few weeks of normal life, eryth- 
ropoiesis is relatively inactive. As a conse- 
quence, the hemoglobin level in a normal 
newborn begins to fall soon after birth and 
may reach a minimum level in one to two 
months.!? The relative hypoxia, and other 
stimuli, initiate active erythropoiesis. In 
the presence of anemia, the erythropoietic 
response is exaggerated and the degree of 
response is, in general, related to the se- 
verity of the anemia, The overactive eryth- 
ropoiesis is manifested largely as marrow 
hyperplasia. A latent period of several 
months occurs between the clinical onset of 
anemia and the roentgen evidence of mar- 
row hyperplasia. Caffey? has described the 
roentgen appearance of marrow hyper- 
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plasia as early as three months after the 
onset of anemia. 

Roentgen evidence of marrow hyper- 
plasia occurs when severe anemia has an 
early onset. The age of patients at the 
time of the initial appearance of congenital 
hemolytic anemias varies somewhat. Sev- 
eral congenital hemolytic syndromes, such 
as thalassemia major and congenital sphe- 
rocytosis, may be present at, or shortly 
after, birth.5 On the other hand, hemolytic 
anemias characterized by the production of 
an abnormal type of hemoglobin are de- 
layed in onset by the presence of large 
amounts of fetal hemoglobin. Sickle cell 
anemia 1s a prime example of this latter 
type of hemolytic anemia, with the onset of 
anemia usually occurring after six months 
of age. 

Iron deficiency anemia may occur early 
in life and, in many instances, is severe. It 
is defined as a transition from a normo- 
cytic, normochromic “blood picture" to 
one that is microcytic, hypochromic, and it 
responds to treatment with iron.” Infants 
and growing children require iron for in- 
crease in blood volume and myoglobin vol- 
ume, and for respiratory enzymes which 
are required by all cells. It 1s felt that nor- 
mal growing children maintain only a 
slightly positive iron balance. Inadequate 
iron in the diet or inadequate absorption of 
iron can readily result in iron deficiency.? 
In the absence of adequate exogenous iron 
sources or adequate iron absorption, the 
exhaustion of endogenous iron reserve can 
occur two to three months after birth,!° re- 
sulting in the onset of iron deficiency 
anemia. 

Several clinical investigations have em- 
phasized the predisposing factors in iron 
deficiency anemia. In a study of 272 cases 
of iron deficiency anemia, Woodruff”? 
found a birth weight distribution which 
was considerably less than average, with a 
high incidence of twins and premature 
births. Dawson and Desforges‘ also found a 
predominance of premature infants and 
twins. In addition, maternal iron depletion 
and inadequate diet appeared to play major 
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roles in the production of iron deficiency 
anemia. In over half the cases reviewed, 
two or more of the above factors contrib- 
uted to anemia. In instances where one 
factor was important, this was most fre- 
quently a deficient diet. In a review of ante- 
natal factors contributing to infant blood 
disorders, Potter? cites anemla from blood 
loss in utero, and anemia from blood de- 
struction by infections and antibodies. 
These blood losses may increase the sever- 
ity of subsequent iron deficiency anemia. 
The above studies indicate that low birth 
weight, most profound in the presence of 
twinning and prematurity, results in a 
relatively greater growth rate and nutri- 
tional requirement. Antenatal loss of iron, 
either by maternal or fetal iron depletion, 
reduces endogenous iron stores. In the ab- 
sence of these predisposing factors, a diet 
deficient in iron appears to be the most im- 
portant cause of iron deficiency anemia. 

Caffey? has described the skeletal changes 
in thalassemia major in comparison with 
those in other chronic hemolytic anemias. 
The earliest change in the skull is de- 
scribed as widening of the diploic space— 
initially, in. the inferior squamosal portion 
and horizontal plate of the frontal bone 
and, subsequently, in the parietal bone. 
Diffuse osteoporosis and trabecular atrophy 
occur, with thinning of the tables, more 
marked in the outer table. Later, coarse 
trabeculae, oriented as vertical striations, 
appear in the posterior frontal and anterior 
parietal bones. 

As a rule, the most severe clinical cases 
develop the earliest and most marked bone 
lesions. However, in patients of the same 
age, with similar clinical and hematologic 
findings, surprising differences in the roent- 
gen findings in the skull are encountered. 
Caffey? concluded that in thalassemia 
major “the skull alone is not necessarily a 
reliable criterion of the presence of (hemo- 
lytic) disease, nor is it an index of the de- 
gree of involvement of the remainder of the 
skeleton." In other chronic hemolytic 
anemias the changes in the skull vary even 
more widely. In many instances, the roent- 
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gen findings are identical with the early 
changes described in thalassemia major— 
widening of the diploic space in the frontal 
bone with diffuse osteoporosis and trabecu- 
lar atrophy; occasionally, however, the 
parietal bones are involved to a greater 
extent than the frontal bones. 

The reported patients with skull changes 
in chronic iron deficiency anemia have 
demonstrated the same variability in ap- 
pearance as in the chronic hemolytic ane- 
mias. A comparison of the skull roentgeno- 
grams reproduced in this paper reveals 
considerable variation in the severity of 
bony changes as well as differences in the 
sites of most marked involvement. Siblings 
of the children, many of whom had equally 
severe iron deficiency anemia, had no 
skull changes. Many children admitted to 
the Kings County Hospital Center with 
profound iron deficiency anemia had no 
discernible skeletal abnormalities. It 1s 
evident that in both chronic hemolytic 
anemia and in chronic iron deficiency 
anemia the skull is an unpredictable and 
unreliable index of the presence or severity 
of anemia. 

Aside from marrow hyperplasia in the 
chronic hemolytic anemias and chronic 
iron deficiency anemia, skull changes have 
been reported in 2 patients with congenital 
cardiac anomalies associated with cyanosis 
and polycythemia.! Simulators of marrow 
hyperplasia in the skull? are rickets, pseudo- 
hyperparathyroidism, infantile cortical hy- 
perostosis, and idiopathic hypercalcemia. 
No problem should be encountered in 
clinical differentiation. 


SUMMARY 


Marrow hyperplasia in young, yielding 
skull bones causes widening of the diploic 
spaces and thinning of the outer tables. 
These roentgen findings were originally 
attributed to the marrow hyperplasia of 
chronic hemolytic anemias but they re- 
cently have been reported in 9 children 
with chronic iron deficiency anemia. This 
report adds 7 children to those reported 
with skull changes in iron deficiency ane- 
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mia. Like chronic hemolytic anemias, iron 
deficiency anemia may occur early in child- 
hood in a severe form. Anemia invokes an 
exaggerated erythroid response, manifested 
largely as marrow hyperplasia. The skull 
changes of marrow hyperplasia vary con- 
siderably in different children and do not 
reflect the severity of anemia. 


Henry Burko, M.D. 
Department of Radiology 
Kings County Hospital Center 
451 Clarkson Avenue 
Brooklyn 3, New York 
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HYDRANENCEPHALY: PLAIN FILM FINDINGS* 


By LEONID CALENOFF, M.D.t 


CHICAGO, ILLINOIS 





JYDRANENCEPHALY is an anom- 
alv consisting of complete or nearly 
complete absence of the cerebral hemi- 
spheres with intact meninges and skull. 
The resulting cavity is filled with cerebro- 
spinal fluid. This condition, an autopsy 
curiosity a few vears ago, Is being diag- 
nosed now during life by means of transil- 
lumination of the skull’ and special roent- 
genologic procedures such as ventriculogra- 
phy and carotid angiography. 

A recent case of hydranencephaly, for 
which we had only plain skull roentgeno- 
grams (Fig. 1 and 2), caused us to review 
the literature. We could not find anv illus- 
trations of plain skull roentgenograms for 
cases of hydranencephaly, despite the fact 
that they are diagnostic and that it would 
be helpful to know the specific findings. 


ILLUSTRATIVE CASE 


Our case was an infant, delivered with a 
breech presentation, who cried after birth and 
who presented a Bell’s palsy, because of which 
skull roentgenograms were obtained two hours 
after birth. The anteroposterior and lateral 
views showed normal measurements (head cir- 
cumference, 34.5 cm.; chest circumference, 37 

Y 


cm.), thinning of the inner table, unditteren- 
tiated external table at the frontopartetal 
areas, and prominent suture and fontanelle 
width. 

The infant died twenty-four hours later and 
at autopsy the cerebral hemispheres were 
found to be missing; they were represented by 
two small buds of brain tissue lying over the in- 
tact pons and cerebellum. The meninges were 
intact and filled with fluid which was not under 
pressure. 


DISCUSSION 
In addition to transillumination® and 
Hat line electroencephalography,' plain 
skull roentgenography, ventriculography 
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gram of the skull of 


Fico. 1. Anteroposterior roentgenog 
a newborn infant with proved hydranencephaly, 
The apparent widening of the suture in the normal- 
sized skull is due to incomplete ossification of the 


calvarial bones. 


and carotid angiography are the roent- 
on the degree of underdevelopment of the 
hemispheres. 

In ventriculography,’ 300 cc. of cerebro. 


spinal fluid is replaced by oxygen and usu- 


con as 
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Fic. 2. Lateral roentgenogram of the skull in the 
same case as in Figure 1. The skull measurements 
are within normal limits. There are no signs of in- 
creased intracranial pressure. 


ally an enormous cavitv with a fluid level 
is demonstrated. There is ordinarily no 
evidence of ventricular pattern or cerebral 
cortex. Inverted, vertical and lateral views 
sometimes show residual, nondeveloped 
cerebral tissue in the posterior fossa or 
frontal region. 

The carotid angiogram* usually demon- 
strates an anterior cerebral artery, essen- 
tially normal in position but with slight 
straightening of the ascending segment. 
The medial cerebral artery lies closer to the 
base of the skull and, on the anteroposterior 
roentgenogram, shows a curvature of the 
proximal segment with downward con- 
vexity. 

The findings on the plain skull roent- 
genogram,” the ones we like to stress, are:a 
normal-sized skull for the infant's age, al- 
though sometimes slightly larger? or 
shghtly smaller* than normal; and incom- 
plete ossification of the calvarial bones sug- 
gesting separation of the sutures and widen- 
ing of the fontanelle-—features which, how- 
ever, are only apparent. 
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This particular aspect of the skull in 
hydranencephaly demonstrates a develop- 
mental anomaly caused by the lower pres- 
sure exerted by the fluid (and meninges) on 
the skull than the brain would exercise. For 
the same reason, an anencephalic would not 
develop a calvarium, and a hydrocephalic 
would develop thin skull bones, with sepa- 
rated sutures and a marked increase in 
skull size. 

SUMMARY 


The roentgen diagnosis of hydranence- 
phaly is discussed briefly in connection 
with the plain skull roentgenograms of a 
proved case. No similar roentgen studies 
are known to have been published. The 
plain roentgenography skull findings in 
hydranencephaly are summarized as fol. 
lows: skull size within normal limits for the 
infant's age; marked thinning of the inner 
table, without osteolvsis; undifferentiated 
external table at the frontoparietal areas; 
apparent widening of sutures and fonta- 





areas and corresponding to the cerebral 
ventricles. 


Department of Radiology 
University of Hlinois 
College of Medicine 
840 South Wood Street 
Chicago 12, IHilinois 
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IHE POSTERIOR FOSSA 


IN A CHILD* 


by WILLIAM E. 


BROOKLYN, 





ME NINGIOMAS are tumors rarely 
seen before adolescence. Bailey e£ al! 
reported 2 meningiomas in a series of 100 
tumors of childhood. Globus ef aZ? found 2 


meningiomas in a series of g2 tumors of 


childhood and adolescence, and Cuneo and 
Rand? encountered 2 in a series of 83 intra- 
cranial tumors in childhood. Benca and 
et al? reported 2 meningiomas among 293 
brain tumors in children, Ingraham and 
Matson" found 1 in 313 mue tumors 
in children, and Paillas e£ al? reported 2 
among 293 brain tumors in children. 

A case of meningioma of the posterior 
fossa in a child with 
hnding ts being reported. 

REPORT OF A CASE 

This four vear old Puerto Rican female was 
transferred from another hospital with a history 
of generalized convulsive seizures of one 
Don Es e n n Due cd Buon tal, 
nation upon a ssion rev ee ny nee: on 
left lateral gaze, left peripheral facial paresis, 
left facial hypalgesia, and a diminished left 
corneal reflex. The deep tendon reflexes were 
hyperactive bilaterally. The finger to nose test 
was impaired bilaterally but more so on the 
left. 

Roentgenograms of the skull revealed a large 
area of fine calcification, posterior and inferior 
to the left petrous bone, best seen on the sagit- 

tal roentgenograms (Fig. 1i and 2), which ap- 
peared to be made up of radiating strands. 

A suboccipital craniotomy disclosed a finely 
granular, moderately vascular tumor arising 
from the posterior surface of the left petrous 
bone, extending almost to the midline and dis- 
placing the pons and brainstem to the right. An 
incomplete removal was performed. The path- 
ologic diagnosis was fibrocytic meningioma. 


calcification as a chief 
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i, Posteroanterior roentgenogram showing the 


Fic. 
area of calcification through the left bony orbit. 


DISCUSSION 


Meningiomas arising in the posterior 
fossa are infrequent at any age. Grant’! 
found only 3 meningiomas of the posterior 
fossa in a series of 149 intracranial men- 
ingiomas. In Olivecrona's? series of 4,185 
cases of verified brain tumors, there were 
68 cases of meningioma of the posterior 
fossa, representing 1.7 per cent of all cases. 
The ratio of posterior fossa meningiomas to 
all intracranial meningiomas was I to I2. 
Cushing and Eisenhardt? found a ratio of 1 
to 13 in their series of 295 intracranial 
meningiomas. They called attention to the 
difference in area between the subtentorial 
and supratentorial dura, stating that the 


* From the Departments of Radiology of the State University of New York, Downstate Medical Center, Brooklyn, New York, and 
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Fic. 2. Occipital roentgenogram showing the calcifi- 
cation arising from the medial two.thirds of the 
left petrous bone. 


subtentorial dura measures 166 sq. cm. 
while the supratentorial dura measures 754 
sq. em. 

In a series of 273 tumors in 
French? found 7 meningiomas, 2 of them 

subtentorial. Tristan and Hodes!! had only 
1 patient under ten years of age in $9 cases 
of posterior fossa meningioma, 

Calcification has been frequently de- 
scribed in s supratentorial meningiomas in 
children and in meningiomas of the poste- 


children 


rior fossa in adults; however, in a review of 


several large series of infratentorial men- 
ingiomas in children, calcification has not 
been mentioned as a Becas 


SUMMARY 


A case of meningioma of the posterior 
fossa in a child is reported. In this patient 
marked calcification was noted in the 
tumor. Calcification in such meningiomas, 


Meningioma of the Posterior Foss: qos 


H^ fen 


while fairly common in adults, appears to 
be an unusual findi ing in children. 


Department of Radiology 
State University of New York 
Downstate Medical Center 
450 Clarkson Avenue 


Brooklyn 3, New York 
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INTRACRANIAL CALCIFICATION IN INFANTS* 


IS IT POSSIBLE ROENTGENOGRAPHICALLY TO DISTINGUISH 
BETWEEN TOXOPLASMOSIS AND CYTOMEGALIC 
INCLUSION DISEASE? 


By ARTHUR S. TUCKER, M.D. 


CLEVELAN D, OHIO 


NALCIFICATIONS of the brain in imn- 

4 tants can almost always be considered 
to be of inflammatory origin. Tumor and 
physiologic origins of calcified brain tissue 
are almost unheard of in the first few vears 
of life. Of the inflammatory processes 
causing intracranial calcification im in- 
fants, toxoplasmosis ts easily the most com- 
mon. Hundreds of cases have been reported 
since the identification of Toxoplasma as a 
human pathogen by Wolf, Cowen, and 
Paige in 1939.7 

The most helpful single finding in diag- 
nosing toxoplasmic infection is the pres- 
ence of chorioretinopathv. Other condi- 
tions encountered frequentlv enough to 
form with chorioretinopathy a tetrad of 
diagnostic features are cerebral calcifica- 
tion, hydro- or microcephaly, and psycho- 
motor disturbances. The diagnosis is best 
substantiated by serologic studies. Of 
these, the most practicable in most in- 
stances is the dye test for antibodies. In 
some cases, complement fixation is a useful 
adjunct, although this antibody develops 
more slowly and disappears more rapidly 
than the dye test antibody. 

The calcifications in toxoplasmosis com- 
monly are in foci scattered through gray 
and white matter. Apart from a tendency 
to be more numerous in the posterior than 
in the anterior part of the brain (Fig. 1 and 
2), the distribution of the calcifications 
covers a wide area. Dyke e£ al? in 1942 
pointed out that a most characteristic but, 
unfortunately, not most common distribu- 
tion was in curved streaks in the basal 
ganglia and thalami (Fig. 3). 

In recent years, the reports on toxoplas- 
mosis as a cause of intracranial calcifica- 








Fic. 1. Skull roentgenogram of a three and one-half 
year old female shows scattered foci of calcifica- 
tion, principally in the posterior part of the brain. 
The child had a mild microcephaly, with bilateral 
central choroiditis, and an LQ. of £1. 


tion have been outnumbered by those de- 
scribing a new disease of virus etiology 
commonly called cvtomegalic inclusion dis- 
ease. In this infection of the newborn child, 
there always is jaundice, and the clinical 
manifestations, particularly as related to 
the eves and central nervous system, may 
be indistinguishable from those described 
in toxoplasmosis. Intracranial calcifica- 
tions may be present and, as in toxoplas- 
mosis, the lesions are apt to be multiple 
scattered foci. Other organ systems of the 
body are commonly involved, and the liver 
and spleen invariably show severe effects of 
the infection. The diagnosis is frequently 
made by finding inclusion cells in the urine, 
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DIFFERENTIAL DIAGNOSIS 


Although cytomegalic inclusion disease 
is a much less common cause of widely dis- 
tributed intracranial calcifications than is 
toxoplasmosis, a differential diagnosis be- 
tween the two may be difficult. The dve 
test may not provide an immediate answer 
regarding toxoplasmosis, partly because it 
involves sending serum to one of the 
laboratory centers equipped to perform 
the test, but principally because a positive 
titer in a newborn infant 1s meaningless if 
the mother has been infected. 

Cytomegalic inclusion. disease may be 
equally dificult to prove if inclusion cells 
are not readily spotted in the excreta of the 
infant. The radiologist, therefore, may be 
asked whether there is anything about the 
lesions in the brain which will weigh in 
favor of one or the other diagnosis. 


FINDINGS REPORTED IN THE 
LITERATURE 


several articles have suggested that a 
systematic arrangement of calcification 


lining the lateral ventricles may be help- 





ic. 2. Skull roentgenogram of a six month old female 
shows scattered foci of calcification in approxi- 
mately a periventricular distribution, but air 
studies were not performed for exact localization. 


The clinical features were microcephalv, spastic 
seizures, and retinitis. 
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Fic. 5. A five and one-half year old male with a his. 
tory of convulsions since the age of three. The pa- 
tient was severely retarded, unable to talk or feed 
himself, and could walk only with assistance. Hear- 
ing and visual perception were markedly limited. 
He had the habit of hitting his head against the 
wall. The skull roentgenogram shows streaks of 
calcification (arrows) which are rather character- 


A 


istic of toxoplasmosis. 
ful in favoring a diagnosis of cvtomegalic 
inclusion disease. Mercer, Luse, and Guv- 
ton, in their case report of the first patient 
to be diagnosed during lfe, state," Ventric- 
ulograms confirmed impression that these 
areas of calcification were primarily in rela- 
tion to ventricular walls." 

Haymaker e a/.í reported a case with ad- 
vanced periventricular calcification, and 
concluded, “It seems hkelv that mental 
deficiency associated with periventricular 
calcification may in some instances be due 
to cytomegalic inclusion disease.” 
and Ford® showed extensive 
calcification of the linings of the ventricles 
in their case report. They apparently 
missed seeing the article by Haymaker 
et al. for they say, "Demonstration of the 
outline of the lateral ventricles of the brain 
on a RG of the skull is illustrated. This 
is the second such case reported, and in 
both the autopsv confirmed the impres- 


[min 
m 


disease." 

Some recent articles are more emphatic. 
Daurelle, Smith, and Riemer,? in 1948, re- 
ported a case with calcium outlining the 


[OU 


"that this radiographic finding, when pres- 
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(A and. B) Calcification is seen in a distinct laver approximately 


and down the longitudinal fissure (arrows 








cm. within the calvarium 
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a diagnosis of cvtome 





ent, indicate : galie 1n- 
clusion disease, and may be pathognomonic 
of the disease. 
len and Rilev! at about the same time 
reported 2 cases, 1 of which showed cal- 


cification. outlining dilated lateral ven- 


tricles, and they concluded, “Visible calcit- 
cation outlining dilated lateral ventricles 
is probably pathognomonic when it 
OCUS 

In the light of these experiences, we were 
presented with a case which exhibited ex- 


tensive intracranial calcrheation. 























REPORT OF A CASE 








A premature male 
the product of a thirty-two week pre 


Routine physical examination at four hours hac 


weighing 1,800 gm. was 














Fic. g. Formatin-fxed brain, sectioned longitudi- 
nally. The parietal and occipital cortex w 
verely thinned, and the posterior parts of the lat- 
eral ventricles were so dilated that their walls col- 
lapsed and infolded upon sectioning. Arrows point 
to flakes of calcium in the ependymal lining of the 
dilated ventricles 
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revealed hepatosplenomegalv, and a blood 
smear showed a marked decrease in platelets. 
Upon admission at sixteen hours to Babies and 
Childrens Hospital there was, in addition, evi- 
dence of slight Jaundice, and many petechiae 
scattered in clusters over the body. Coombs’ 
test was negative. The jaundice rapidly 
became more severe. Exchange transfusion 
was started, during which the infant died at 
twenty-five hours of age. 

Antemortem skull roentgenograms demon- 
strated calcifications of both hemispheres, prin- 
cipally in P lavers slightly within the 
cortex (lig. 4, 4 and B). Autopsy revealed 
diffuse involvement of the organs by toxoplas- 
mosis. Examination of the brain (Fig. < g and 6) 
showed that the distribution of calcium was due 
to marked hvdrocephalus, with lime deposited 
primarily in the ependymal lining. 


CONCLUSION 


On the basis of an autopsy diagnosis of 
toxoplasmosis of a newborn infant with a 
laver of calcium lining the dilated lateral 
ventricles, we are unable to substantiate 
any roentgenographic feature which can be 





Fic. 6. Histologic section of the brain cortex of th: 
patient shown in Figures 4 and z. The Toxoplasma 
considered to be pathognomonic of CV to- parasite IS conspicuous. 


megalic inclusion disease. 


toxoplasmosis. AM, J. RorkNTGENOL. & Ran. 


2005 Adel bert Road TH ERAP Y, 1942, 47 ; 830-7 8AT. 
Cleveland 6, Ohio 4. Hav MaKER, W., Gin: ANY, B. R., Srernens, f, 


LILLIE, R. D., and EN e H. Cere. 
bral jae teen with advanced periventricular 
calcification in generalized cytomegalic inclu. 
sion disease in newborn; clinicopathological re- 
port of case diagnosed during life. Y. Neuropaih, 
tf Exper. Neurol, 1 954, L3 562-686. 


The author gratefully acknowledges the assistance 
of Dr. Robert P. Bolande in providing photographs 
from which Figures 5 and 6 were prepared. 
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SPONDYLO-EPIPHYSEAL DYSPLASIA (PSEUDO- 
ACHONDROPLASTIC TYPE)* .. 


By NEWELL FORD, M.D., FREDERIC N. SILVERMAN, M.D., and K. KOZLOWSKI, M.D. 
CINCINNATI, OHIO 


I^ a classification of skeletal dystrophies, 
spondylo-epiphyseal dysplasias are said 
to comprise a subgroup of hereditary 
chondrodystrophies which is characterized 


: by epiphyseal and vertebral modifications, 


of which the best known form is Morquio’s 
disease? As a rule, there would appear to 
be little opportunity for confusion between 
Morquio’s disease and the well-known 
achondroplasia. In fact, the short trunk 
and relatively long extremities in cases of 
the former are considered to contrast with 
the relatively long trunk and short ex- 
tremities in the latter condition. 
Recently, Maroteaux and Lamy’ re- 
ported observations in 3 dwarfed individuals 
who demonstrated features resembling 


achondroplasia ‘but who, they believe, 


actually represented an extreme form of 
spondylo-epiphyseal dysplasia. The auth- 
ors emphasize the fact that actual shorten- 
ing of the extremities is frequent in Mor- 
quio’s disease and can, at times, be so 
much accentuated as to cause confusion in 
diagnosis. The extreme form of spondylo- 
epiphyseal dysplasia, the pseudo-achondro- 
plastic type, is demonstrated by the 3 pa- 
tients who are the subjects of the present 
report. : 


REPORT OF CASES I AND HI 


Case 1. D.L.H., born September 17, 1936, 
was first seen at eight years of age in the Ortho- 
pedic Clinic at the Cincinnati General Hospital 
because of a painful left hip, dwarfism, and 
obesity. At birth, the patient weighed 6 pounds 
4 ounces and was considered to be a normal full- 
term infant. She walked at ten months of age, 
talked normally and was an alert child. At 
approximately four to five years of age, she was 
observed to have a waddling gait and, at this 


time, it was also noted that she was appreciably 
shorter than other children of her age. 

. At.the time of her first visit in the hospital, 
the patient was described as “dwarfed” with 
predominant shortening ‘of the extremities and 
a relatively normal length of the trunk. She 
was obese and had an accentuated lumbar. 
lordosis -and scoliosis. She walked with a 
waddling gait. Her face and cranium were nor- 
mal in appearance. The diagnosis of achondro-. 
plastic dwarfism was made. At the age of 
twelve years (Fig. 1, 4 and B), she was seen in 
the Endocrine Clinic at Children's Hospital 
because of the obesity and dwarfism: Shortly: 
afterward, following mild trauma at an amuse- 
ment park, she began.to develop progressive 
quadriparesis and ultimately quadriplegia. 


-Myelographic studies and roentgenógraphic 


examinations failed to demonstrate the local 
spinal complications of achondroplasia. After 
two cervical laminectomies and a period of con-: 
valescence, the patient stabilized with a para- 
plegia. Because of her normal intelligence, she 
was able to complete high school in spite of the 
neurologic handicaps mentioned. Various labor- 
atory studies were normal including calcium, 
phosphorus, alkaline phosphatase, basal meta- 
bolic rate and radioactive iodine uptake. At 
the age of sixteen, she weighed 77 pounds and 
measured 39 inches in height. She is now 
twenty-four years of age and confined to a 
wheelchair. 

Case 11. S.H., born May 1, 1934, was seen in 
the Endocrine Clinic of the Children's Hospital 
while accompanying his sister, Case 1, to the 
clinic. He had been born at term as an appar- 
ently normal infant and his early development 
was reported as normal. His short stature and 
waddling gait were not noted until he was be- 
tween four and five years of age. At the age of 
fourteen (Fig. 2, 4 and B), he weighed 454 
pounds and was 36$ inches in height. He was of 
average intelligence and subsequently was able 
to complete high school without difficulty. Be- 


*From the Departments of Pediatrics and Radiology, College of Medicine, University of Cincinnati; the Children's Hospital and 
Children's Hospital Research Foundation; and the X-Ray Department of the First Pediatric Clinic of the Medical School of Poznan, 


Poland. 


462 


Fic. 1. Case 1, (4 and A) Photographs at twelve ve: 


have some mild achond: roplastic characteristics. AR "ver, 
nose deformity and protruding brow are not present. 


true saddle 


cause there were no complications to his dwarf- 
ism, this patient was not ex xamined as carefully 
as his sister, although we were 1 le to obtain 
clinical photographs at the time of his visit and 
roentgenographic examinations as well. It was 
thought that he and his sister both suffered 
from achondroplasia. 


PAMILY HISTORY 


The mother of these 2 patients was of nor- 
mal height and weight and came from a family 
in which dwarfism or other abnormalities of 
stature were denied. The father had been a 
"dwarf in a circus," measuring 4 feet g inches 
in height. He apparently was also a chronic 
alcoholic and died from the complications ot 
this condition several vears after the children 
were first seen. He had never been seen by a 

jember of the hospital departments. Con- 
sanguinity was denied. Information concerning 
the father's antecedents and collaterals 1s in- 





complete, but the children's mother stated that 
she did not believe there were 4 : 
individuals in the father's family, A pedig 

as deve eloped from conversation Wit the 
mother, is diagrammed in ligure 3. 





ROENTGENOGRAPHIC FINDINGS 


Skull (Fig. 4, 4 and B). In both children, che 


skull was normal in appearance and showed no 
evidence of brachycephaly, frontal prot uber- 


ance or bossing, or of saddle nose deformity. 
Abnormal shortening of the cranial base wa 
not demonstrated. Developmental features were 
commensurate with the age. 


Extremities (Fig. $, 4 and B; 6, 4 and £5. 


$ 


Severe deviations from normal were observed 
in all the metaphvses and EDIP vses of the 
tubular bones including the bones of the hands. 

The metaphyseal areas were En E: 1 
lar, and had a mushroomed appearance 


epiphyses were small, irregular, fragm 
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Vic. 2. Case it, G7 and B) Photographs at fourteen years of age. The normal head and face are better shown 
h 


on these photographs than on those of the sister Fig. 1, 4 and B), although the sehóndeo lise prop 
tions are prominent, 





irregularly ossified and deformed. The dia- Pelots (Vig. 8j. The pelvis was small in both 


physes were shortened and tended to bow out- patients, The greater sciatic notch was not 
ward. The phalanges were short, wide, markedly reduced in size. Irregular mineraliza- 
“stubby”? and had irregular wide metaphyses. tion of the femoral heads and necks and the 
The cortices were not abnormally thickened, adjacent acetabula was a very prominent 
although the bones were relatively thick for feature. 
their length. 
a pine and Ribs (Vig. 7, 4, B and C). Both 

patients demons EU a rather prominent Case nt. A nine year old girl was admitted to 
scoliosis, more marked in the girl than in the the First Pediatric Clinic in P oznan, Poland, 
boy. The vertebral bodies were somewhat December 1, 1959, because of short stature, de- 
flattened and had a tendency to a biconvex — formities o t he upper and lower limbs, and 
form. On the lateral roentgenograms, some a waddli ing gait. The admission diagnosis was 
anterior "beaking" was visualized, particu- achondi "opas asia, The patient was the result of 
larly in the lumbar vertebrae. The ribs had a the tenth B ancy of healthy parents. The 
spatulate appearance produced by an increased mother was thi irty-seven and the father hitys 
breadth lateral to relatively normal necks. The — four vears of age when the ch a was born, 
ribs were somewhat short and their sternal ends Only 2 brothers, results of the first two preg- 
were cupped and enlarged. nancies, were living, aged twenty and twenty- 


REPORT OF CASE 1II 
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+ 38 ? DIABETES 
DIABETES m 
Fig. 3. Case 1 and u, Diagram showing pedigree which was developed from the information obtained from the 


patients’ mother 


two years, respective ely. In the interval, there 
had been 6 miscarriages induced by quinine and 
1 artificial premature labor. During the second 
month of the pregnancy with the patient, the 
mother ingested considerable quinine in an un- 
successful attempt to induce abortion. The 
amount ingested was apparently sufficient to 
cause intoxication. 

The child weighed 3,300 gm. at birth. The 
length was not recorded but the child was said 
to be normal. She was breast-fed until. the 
fourth month of hfe and subsequently was 
given an adequate diet. Vitamin D-2 (600,000 
units) was administered on three occasions in 
the first vear of lite. 


At seven months of age the mother was in- 


; none of the other members of the family have been examined. 


formed that the child was short; she had not 
observed any abnormality in size up to this 
time. Some weeks later, a slight bowleg de- 
formitv was noted. Motor development was 
slightly retarded. The patient sat at the age € 
seven months, stood up at one and one-hal 
vears and walked at three vears. The menta 
development, however, had been normal. Ta 
ing began at eighteen months and the child was 
able to read and write to a degree commen- 
surate with her age. 

At the age of eight vears, the diagnosis of 
achondroplasia was made w hen the child was 
hospitalized because of the short stature. The 
parents, brothers and other members of the 
family were of normal stature and there was no 





Fic. 4. Lateral skull roentgenograms of U7) Case 
normal and show no evidence of achondroplasia, 


rand (B) Case 11 are 
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short and thick 
es, and 
the un- 


se n show 
excessive flaring of the metaphys 
fragmentation in 


| ue 


LD) e rand 
bones, 
mar bed irregularity and 

fused ossification centers. 


history of skeletal disease 
On physical examini D the child was found 
be well nourished but short in stature (height 
—92 em., weight-—17 kg.) (Fig. 9, .7, B and C) 
T he upper and lower limbs were short in rela- 
tion to the length of die trunk and the head. An 
exaggerated lumbar lordosis was present. The 
lower extremities were bowed and a waddling 
gait was present. Marked enlargement of the 
joints was noted, The motions of the large 
joints were limited. Muscle tone, volume and 
strength were normal. The head was normal. 
Examination of the ears, nose and throat re- 
vealed moderate hypertrophy of the tonsils and 
adenoids. The teeth were normal. The clavicles 
were overlong without exaggeration of the 
curves; some flaring of the lower thoracic cage 
was noted, Measurements of the upper limbs 
are shown in Table 1. 
Laboratory findings reve 
blood cell count, white blo 
hemoglobin; urinalvsis (spe 


^- 


t 


aled a normal red 
xi cell count and 
cic gravity 1.025, 
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Fic. 6. Roentgenograms of lower extremities of (4) 


| extremely irregular 
centers. 


o rand (B) Case if show the 
fragmented appearance of the ossification 
l'he cortices are not abnormally thick. 
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MEASUREMENTS OF CASE JH 








ormal 

gth X 

] ngth 
CH qoa 
j cm.) 





Upper Limb (acromion to 
third finger) 
Forearm and Hand (radial 








point to third finger) 19 
Hand (stvioid point to third 

hnger il 
Sitting Height 66 











Lower Extremities (anterior s 
perior thac spine to ground) 41 zi 
Leg (tibial point to ground) 20 


Foot (malleolus to ground) 5 





Fic. 8. Case 1 
only shght diminution in the length of the sacro. 
iliac notch notwithstanding the marked lordosis of t These figures, corresponding to normal lengths for a nine 

s patient. Sce also Figure 6B. Neither pelvi 


that of classic achondroplasia. 
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se 











* 
, were provided by Dr, Pierre Maroti 
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is vear old female "aux. 
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Fic. 9. Case ir, Photographs at nine years of age. (4) Frontal view. (B) Lateral 
oblique view. (C) Comparison with normal female of nine vears. 
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pH 6.9); normal blood and urine chromatogra- 
phy and normal excretion of calcium, phos- 
phate and ammonia in a twenty-four hour 
urine specimen. The serum calcium was 10.4 
mg. per cent; phosphorus 4.3 mg. per cent; 
serum alkaline phosphatase 11.3 Bodansky 
units; nonprotein nitrogen 21 mg. per cent; 
serum urea 30 mg. per cent; creatine 1.2 mg. 
per cent; cholesterol 176 mg. per cent. The 
serum sodium potassium and chloride concen- 
trations were normal. The glucose tolerance 
test was normal; 7 per cent fat in stool; trypsin 
test was positive in 1:5 and 1:10 dilutions, 
negative in 1:40 and 1:100. Electrophoretic 
protein pattern: total protein 6.2 gm. per cent, 
aamun 60 per cent, alpha; 4.2 per cent, alphas 
€ per cent, beta 9.3 per cent, and gamma 19 
Der cent. 
An excision biopsy of the costochondral junc- 
tion of the left sixth rib was performed. Only the 
cartilaginous portion was taken. This appeared 
to be grossly normal; upon section, the cells in 
the cartilage were noted to be irregularly dis- 
posed. Beneath the perichondrium, the cells 
were larger than in the deeper layers. Some free 
spaces were seen around the cells. The bone 
substance of the cartilage was swollen in sev- 
eral areas. In the deepest layers of the cartilage, 
the cells were gathered in groups of less than 20. 
Under the perichondrium, some small collec- 
tions of capillaries were seen. No tissue char- 
acteristic of achondroplasia was noted and no 
connective tissue was observed at the cartilage- 
shaft junction. 
ROENTGENOGRAPHIC FINGINGS 
The roentgen appearance of 
The foramen 


Skull (Vig. 10). 
the skull and teeth was normal. 
magnum was normal in size. 

Extremities (Vig. Er A, and Cp and 12) 
Roentgen examination of the bones of the 
upper and lower extremities (Fig. 11, 4, B and 
C) demonstrated these structures to be short 
and thick with otherwise normal cortex. A 
moderate varus deformity was present at the 
knees, All the normal curves of the long bones 
were exaggerated. The ends of the shafts were 
flaring, irregular and fragmented. Skeletal age 
of the hands and wrists was approximately five 
years according to the standards of Greulich 
and Pyle (Fig. 12). The component bones were 
abnormally short and thick and demonstrated 
irregularities in the epiphyseal and meta- 
physeal areas comparable to those noted in the 
large tubular bones. 


Spondvlo-Epiphyseal Dysplasia 





Fic. to. Case ait. 


Roentgenogram shows normal 
skull. The lack of cranial and facial involvement is 
an important differential point with respect to 
achondroplasia. 


Spine and Ribs. In the spine there was a 
prominent lordosis. Lumbarization of the first 
sacral segment was present. The upper and 
lower borders of the lumbar vertebral bodies 
were irregular but no other abnormalities were 
found. In particular, no marked flatrening of 
the vertebral bodies and no anterior tongue- 
like projections were present. On the antero- 
posterior roentgenogram, no distinct scoliosis 
was demonstrated. The scapulae were not re- 
markable. The ribs were of normal length and 
shape but irregularity of the zones of provi- 
sional calcification was noted at the costo- 
chondral junctions. The clavicles were long but 
the curvature was normal, 

Pelvis (Vig. 13). In the pelvis the ilac bones 
were somewhat shortened below the posterior 
inferior iliac spine. The greater sciatic notches 
were reduced in size. The acetabular angles 
were flattened. The sacrum was normal in shape 
and the ischiopubic synchondroses were open. 


DISCUSSION 


The chief features, described by Maro- 
teaux and Lamy,’ in differentiating the 
pseudo-achondroplastic form of spondvlo- 
epiphvseal dysplasia from classic achondro- 
plasia are clearly demonstrated by these 3 
cases. These include: (1) the late date P 
discovery of the abtiormality; (2) the ab- 
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Fic. 11, Case ni. QM E. rams of the 7) upper 
extremity, (B) lower extremity and (C) knees 
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sence of clinical and roentgenologic abnor- 
malities in the face and skull; and (3) the 
roentgenologic findings of gross irregular- 
ities in the epiphyseal-metaphvseal areas 
with fragmentation of the > epiphyseal ossi- 
fication centers. Our first 2 patients demon- 
strated abnormalities in the vertebral col- 
umn which were not a prominent finding in 
the third patient. An additional point 
worthy of note is the relative length of the 
sacroiliac notch in our patients as well as in 
those described by Maroteaux and Lamy? 
This contrasts significantlv with the small 
sacroiliac notch which has been emphasized 
recently by Cattey! as a pelvic manifesta- 
tion of classic achondroplasia. 

It is unfortunate that actual measure- 
ments in the newborn period are not avail- 
able of anv of the patients reported thus 
far. The delay in recognition of the dis- 

ease is considered an important differential 
feature but is dependent exclusively on 
nonobjective observations by the parents. 
Itis well known that mild or even moderate 
achondroplastic dwarfs may not be recog- 
nized at birth unless a clue is provided by 
roentgenologic examination; nevertheless, 
dwarf fism as marked as b "oec in our 


Se ae much E in life B. ian at i» 
end of the first vear (Case m1) or the third 
to fifth vear (Case 1 and 1m) if it were 
caused bv classic achondroplasia. 

The obvious escape of involvement of 
the cranial structures would appear to be 
an oo Smee ; a unt RIT pen 
i a eem docu E by y ogl and 
Osborne? and by Spillane.® The occurrence 
of signs of transverse myelopathy in our 
patient (Case 1) was originally thought to 
support further the diagnosis of achondro- 
plasia. Obviously, the complication, it a re- 
sult of diminished i intraspinal space, should 
be expected to occur in anv condition in 
which the space is compromised, including 
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show the flaring of the metaphyses, the marked ir- 
regularity of the epiphyses and the normal cortex, 
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Spondvlo-Epiphyseal Dysplasia ree 





kia, 12. Case irr. Roentge :Snogram of the hands and wrists shows s 


ossification centers and poor dev elopment or cad Oe EAOn ‘Genter ars 


the pseudo-achondroplastic form of spon- 
dvlo-epiphyseal dysplasia. 
E e een bio of du s 


md ene a dion SOS 2 

transitional forms of lignes e 
phies. With the present interest in enzv- 
matic defects as the basis for disease proc- 
esses, It is tempting to consider the various 
(m of this group of skeletal dvstrophies 
as resulting from the various combinations 
of certain enzvmatic processes which affect 
cartilage proliferation, susceptibilitv of car- 
tage matrix to calcification, and trans- 
formation of calcified 
we also include factors which determine 
anatomic distribution and time and se- 
quence of action® of the various defects, we 
are provided with a concept which brings 
together these various conditions. 
course, takes us directly into 
genetics, and here the studies of heredity 
ot the ney diseases mav provide addi- 
tional information. However, it is pertinent 
to point out that there are difficulties in 
differentiating the mutational origin of a 
dominant condition from the unveiling of a 
recessive characteristic. Moreover, it is 


cartilage to bone. It 


This, of 
the field of 


quite possible that phenocopies (Z.e., non- 


genetic b ai of genetically aF 


Eus as ne as in 1 others 15 our 
Case 111, the mother was attempting abor- 
tion during an important developmental 
period. The clinical and roentgel nologic 
findings, although similar to those of the 
first 2 cases and to those described bv 
Maroteaux eme m i DLE to some ex- 
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the pelvis in which resembles more that of 
the true achondroplast. Furthermore, there 
is no evidence of any hereditary disease in 
the antecedents. 

There can be little doubt of the dom- 
inant nature of disease in Cases 1 and rr. 
This heredity differs from the recessive 
nature of the disease described by Morquio 
and which bears his name. In 1957, 
Maroteaux, Lamy and Bernard* reported 
a form of spondylo-epiphyseal dysplasia 
with a late onset (second decade) which 
they believe is transmitted by a recessive 
sex-linked gene. These individuals had 
clinical and roentgenologic findings closely 
resembling those of Morquio's disease. It 
would therefore appear that the various 
approaches to classification—clinical man- 
ifestations, evolution, roentgenologic fea- 
tures and genetic nature—are all collec- 
tively inadequate and individually mis- 
leading until a basic defect, probably bio- 
chemical, can be found. Meanwhile, how- 
ever, it would appear that the description 
of the variants and the grouping of these 
variants with respect to their common fea- 
tures may point toward the area in which 
a basic defect should be sought. 


SUMMARY 


Three patients with a pseudo-achondro- 
plastic form of spondylo-epiphyseal dys- 
plasia are described. The findings conform 
very closely to the condition as originally 
reported by Maroteaux and Lamy.* Each 
patient was first considered to have classic 
achondroplasia. The features which differ- 
entiate spondylo-epiphyseal dysplasia from 
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classic achondroplasia and which were 
present in our patients include: (1) delayed 
onset of dwarfism, (2) lack of involvement 
of the head and face, and (3) roentgeno- 
graphic irregularities in the epiphyses. A 
fourth finding with respect to the shape of 
the pelvis in achondroplasia, as described 
by Caffey, is added to the differentiating 
signs. 


Frederic N. Silverman, M.D. 
Children's Hospital 
Cincinnati 29, Ohio 


The authors wish to thank Dr. Josef Warkany 
for permission to publish Cases 1 and 1, and Dr. 
Pierre Maroteaux for his advice and kindness in re- 
viewing our material. 
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GARGOYLISM: A REVIEW OF THE ROENTGEN 
SKULL CHANGES WITH A DESCRIPTION 
OF A NEW FINDING* 


By W. DONALD HORRIGAN, M.D., and DAVID H. BAKER, M.D. 


NEW YORK, NEW YORK 


(0 es, (Hurler’s syndrome), 
a metabolic disorder characterized by 
the overproduction of certain mucopoly- 
saccharides which accumulate in connec- 
tive tissue as well as in the cells of many 
organs, gives rise to a distinct clinical syn- 
drome. This entity was first recognized by 
Hunter? in 1917 and then was described 
in greater detail by Hurler® in 1920. Since 
that time numerous reports’-®°-! have 
appeared in the medical literature, describ- 
ing the varied aspects of this rare disorder. 

The clinical syndrome is characterized 
by dwarfism, infantilism, mental retarda- 
tion, coarse facial features, large tongue, 
pot belly, hepatomegaly, splenomegaly, 
kyphosis, corneal clouding and charac- 
teristic skeletal dystrophy. Overproduction 
of certain normal polysaccharides results 
in their accumulation in most organ sys- 
tems including the nervous, cardiovascu- 
lar, reticuloendothelial, endocrine, and 
skeletal systems and explains the protean 
manifestations of the disease. The excess 
production of these polysaccharides is ac- 
companied by the excretion of large 
quantities in the urine which provides the 
basis for a quantitative test.” 

Although the majority of infants with 
this disorder are normal at birth and de- 
velop the characteristic clinical picture 
toward the end of the first year of life, 
Caffey has described the roentgen appear- 
ance of prenatal and neonatal bone lesions 
and their subsequent postnatal evolution.! 
When all of the stigmata are present, the 
disease is readily recognized, but variants, 
with one or more major features being ab- 
sent, do occur. It is this latter group which 


has been confused with Morquio's disease, 
achondroplasia, and hypothyroidism. From 
the evidence currently at hand, it would 
appear that gargoylism 1s genetic in origin 
with at least two distinct genoty pes—a sex- 
linked recessive and an autosomal recessive 
form.” 

The roentgenologic appearance of the 
skeleton in gargoylism, although somewhat 
similar to that seen in Morquio's disease, is 
distinctive and a prominent feature of the 
clinical syndrome. In the extremities, the 
changes, which are more pronounced in the 
upper limbs, consist of swelling of the 
diaphyses with irregular thickening of the 
cortex. The ends of the bones are tapered 
and in the humerus the surgical neck is 
angled dorsad. The distal epiphyseal plates 
of the radius and ulna usually face toward 
each other. The changes in the hands con- 
sist of pointing of the base of the meta- 
carpal bones and a “bullet-nose’’ appear- 
ance of the phalanges. In the lower extrem- 
ities, the changes are less marked, but usu- 
ally coxa valga, narrowing of the proximal 
one-third of the femur and poor mineraliza- 
tion of the femoral head are noted. A ky- 
photic deformity of the spine at the thora- 
columbar level is due to irregular growth 
and deficiency of the superior half of the 
vertebral bodies. This is occasionally asso- 
ciated with slipping and a gibbus de 
formity. 

The skull is unusual in configuration 
with a circumference that is always greater 
than normal. The dolichocephalic type of 
skull predominates although other types 
have been noted. Prominence of the 
frontal bones with heavy supraorbital 


* From the Departments of Pediatrics and Radiology, College of Physicians and Surgeons, Columbia University and the Babies 
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ridges is à common finding. The sella 
turcica is elongated and shallow with a 


long anterior recess extending beneath the 


anterior clinoid processes-—the so-called 
“J? shaped sella. The mandible is fre- 


quently broad and heavy with the teeth 
widely spaced, irregular and poorly de- 
veloped. In addition, we have recently ob- 
served an abnormality of the mandibular 
condyle which appears to be specific for 
gargovlism and has prompted us to review 
the skull roentgenograms in. this d 
disorder. 


MATERIAL AND RESULTS 


The skull roentgenograms ot the last 20 
patients with gargovlism seen at the Ba- 
bies Hospital were reviewed to determine 
the specificitv of the condvlar change to be 
described and to document the nature of 
the usual skull changes associated with this 
syndrome. The age of the patients at the 


time of examination. ranged from two 
months to twelve vears with the majority 


being in the two to six vear age group. 
There were t3 males and 7 females. All 
patients fulfilled the criteria of gargoylism 
on clinical and roentgenologic grounds and 
those tested were found to excrete exces- 
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sive quantities of chondroitin and hepari- 
tin sulfate in the urine. The quantity ex- 
creted did not correlate with the severity 


of the clinical or roentgenologic manifesta- 
tions. The skeletal changes ranged from 


minimal to the classic far advanced 
changes, 

All types of skull configurations were 
encountered in this group, but the most 
common was the dolichocephalic type 
(Fig. 1, -f and B). Prominent interdigita- 
tions along the coronal suture were ob- 
served frequently and appeared to be re- 
lated to the age of the patient at the time 
of examination. With the exception of one 
patient who was eight vears old, all ex- 
amples of prominent interdigitations were 
noted in the two to three vear age group 
(Fig. 2). 

The sella turcica in all instances was 
elongated and shallow with a long anterior 
recess extending beneath a anterior clin- 
oid processes (Fig. 3). This is the so-called 
"P" shaped sella which ts Re and 
can occur as a normal variant as well as 
in other disease states. 

Prominent supraorbital ridges with asso- 
ciated depression of the bridge of the nose 


were noted in 8 patients. The orbits in all 
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clinical and roe ntgenographic features of gar- 


eae The i roentgenogram of the skull de ates the long anteroposterior dimension, the ue 


shaped sella turcica and the flat, 


and slightly concave 


slightly concave condylar surface of the mandible. 
articular surface of the mandibular condyle 


(B) The Hattene aot d 


s demonstrated to better advantage. 
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patients studied were of normal configura. 


tion, Special studies of the optic foramina 
were not available for review. Sinus de- 
velopment was markedlv retarded with 


absence of the frontal sinus noted in everv 
patient. Likewise, mastoid development 


s poor and lack of pneumatization of the 
sphenoid sinus was a constant finding. 

The mandible presented a rather char- 
acteristic appearance on the frontal roent- 
genogram (Fig. 4). It was short and broad 
with a resultant square configuration. This 
appearance was found in 75 per cent of the 
patients studied. Dentition was also abnor- 
mal with the teeth irregularly spaced and 
poorly developed. Despite these abnormali- 
ties, no ra referable to difficultv in 


mastication were noted. 
The condyle of the mandible was ob- 


served to have either of two characteristic 
appearances. In the patients with marked 
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Two year old Negro male with 
the prominent 


Fic. 
tvpical features of gargovlism. Note 
interdigital markings along the coronal suture as 
well as the elongated sella turcica. 


Gargovlism 


was merely fortuitous 





Fic. 3. Ur368447 Four year old white female with 
typical skeletal features of gargovlism and positive 


urinary chondroitin test. The lateral roentgeno- 
gram of the skull shows the elongated “J” shaped 
sella turcica and the concave superior articular 
surface of the mandibular condvle. 


skeletal changes, the condvle had a con- 
cave superior surface ( Fig. ER T Da 
and $) while in those patients with less 
marked skeletal disease, the condvle pi 
Se EON ü Iona d articuli ar surfi we n g i a. 
od bs E ars 
sede on se lateral skull roentgenograms. 
In order to determine whether the abnor- 
mal appearance of the mandibular condvle 
, the skull roentgeno- 
grams of a group of patien ts with a 
droplasia, Morquio’s disease, and abnormal 
skull configurations were reviewed. In no 
instance was a similar appearance of the 
mandibular condyle noted. Thus, this 
condvlar configuration may be specific for 
gargovlism. 


— 


DISCUSSION 


The condylar abnormality in gargovlism 
has been alluded to previously in the litera- 
ture, but to our knowledge has never been 
illustrated and described prior to this re 


476 W. Donald Horrigan and David H. Baker SEPTEMBER, 1961 


The roentgenographic appearance of the 
mandibular condvles in older patients 1s 
unknown since longitudinal studies of these 
patients were not available. However, this 
abnormality probably persists into adult 
life in those patients who survive, as evi- 
denced by illustrations in several other 
publications.!? 

On many occasions there is overlap roent- 
genologically between the various skeletal 
dystrophies and this makes their ditferen- 
tiation difficult. This is especially true with 
respect to gargovlism and Morquio's dis- 
ease. In milder cases the skeletal changes 
may be similar and impossible to differen- 
tiate. However, the condvlar configuration 
occurring in gargovlism 1n our experience 
has been a specific finding and, when 
present, permits a definite diagnosis. 

Smith ef al? state that gargovlism "pre- 
sents diagnostic roentgenogr raphic features, 
particularly in the skull." This opinion was 





Fic. 4. Ura42036 Eight year old while male with hased primarily on the configuration of the 
typical and severe changes of gargoylism as well 


as a positive urinary chondroitin test. The frontal sella turcica which has been shown to be a 
roentgenogram of the skull demonstrates the nonspecific although constant finding in 
"square," broad appearance of the mandible. 
Note also the abnormal dentition and poor sinus 
development. 


port. Jervis,’ in describing. the skeletal 
changes associated with g eargovlism, stated 
that there were “poorly formed articulat- 
ing surfaces observed at best in the man- 
dibular fossa and the acetabula." How- 
ever, the appearance of the condyles was 
not illustrated or described in further de- 
tail and no reference was made to the spe- 
cificitv of the change. Lindsay and co- 
workers'! Case 2 is stated to have had rudi- 
mentary condyles, but no illustration or 
additional description of the condvlar ab- 
normality was presented. Pendergrass ef 
al? state that the ascending mandibular 
rami are underdeveloped, but no specific 
alteration of the mandibular condyles ts 
mentioned. In Harvey's! report Figure 2 of 
the skull demonstrates the condylar change, 
but no comment regarding this abnormal- 
ity is made in his otherwise excellent de- 





Fic, s. Utggrgko Nine year old white male with 

a ie facies and skeletal features of gar- 
PP E goylism. The lateral roentgenogram shows the 
scription of the skull changes associated concave articular surface of the mandibular con- 
with gargovlism. dyle. 
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gargovlism. On the other hand, we would 
agree with their statement, but on different 
grounds. The patient with classic clinical 
and roentgenographic features of gargoy |- 
ism will present diagnostic changes in the 
skull also. These changes consist of dolicho- 

cephaly, prominent interdigitations along 
the garapal suture, elongation of the sella 
turcica with a long anterior recess beneath 
the anterior clinoid processes, prominent 
supraorbital ridges with de epression of the 
bridge of the nose, retardation of sinus de- 
velopment with failure of development of 
the frontal sinus, square configuration of 
the mandible add a flattened or concave 
superior surface of the mandibular con- 
dvle. All of these finding gs, however, are 
nonspecific with the exception of the last. 
It should be stated that this abnormality, 
like the other skeletal features, deve lops 
after the first vear of life and has not been 
seen in any patient younger than one vear. 


SUMMARY 


. The skull roentgenograms of 20 pa- 
tients with gargoylism have been reviewed 
and a new finding has been described. 

. Concavity or flattening of the articu- 
fos Surface of the mandibular condvle has 
been observed to be a specific finding. 


W. D. Horrigan, M.D. 
St. Peter's General Hospital 
New Brunswick, New Jersey 
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PATHOGNOMONIC ROENTGEN 


SIGN OF FAMILIAL ONYCHO-OSTEODYSPLASIA* 
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ORN.LIKE osseous protrusions from 

the iliac bones are seldom encoun- 
eet in daily radiologic practice. Even 
when these “iliac horns" are noted, their 
specific diagnostic significance may not be 
appreciated. It is the author's purpose to 
present examples of this entity and to 
p: athognomonicalls - relate it to an unusual 
familial onycho-osteodysplasia. 


ILLIAC HORNS 

Iliac horns are bilateral, not necessarily 
symmetric, osseous prominences which pro- 
trude posteriorly and laterally from the 
dorsal aspects of human iliac bones (Fig. 1 
and 2). They are not known to occur in 
other mammals or lower forms. These 
horns may be clinically palpable and their 
variable size is not related to the age or sex 
of the patients in whom they have been de- 
scribed. In many of the younger indi- 
viduals, epiphyses may be seen capping the 
structures (Fig. 5 and 6). Opacification of 
pelvic mu iscle planes with injected contrast 
medium? suggests that these horns are not 
located at the origin or insertion of regional 
musculature, as is the case with osteocarti- 
laginous exostoses. 

It is striking that the reported patients 
with iliac horns have had associated char- 
wid s bone or nail abnormalities. or 
both. Further, the reported individuals be- 
longed to 1 S containing members with 
similar changes. Two recently observed il- 
lustrative cases are described. 


REPORT OF CASES 


Case t. A forty-one vear old white female pre- 
sented with a history of lower abdominal pain 
of two davs' duration, This subsequently. dis- 
appeared and the patient has been well since. 





Fic. "iac 
horns." Also present are ilac bone hypoplasia, 
coxa valga and supra-acetabular notching 


1. Case 1. Note the slightly asymmetric 


There was no history of previous major illness. 

Because of pelvic findings on the abdominal 
roentgenogram the patient was recalled and the 
tollowing physical findings, present since e 
were noted: (a) fingernail dystrophy (Fig. 3. 
most marked in the thumbnails but avoleine 
the other fingers and sparing the toenails; (b) 
bony prominences of both elbows with partial 
limitation of extension and flexion; and (c) 
palpable prominences in the region of the but- 
tocks. 

Roentgen Findings. Roentgenograms of the 
abdomen and pelvis revealed bilateral iliac 
bone protrusions which projected posteriorly in 
the oblique views. Unusual flattening of the 
outer aspects of the iliac bones was noted as 
well as supra-acetabular notching and coxa 
valga hip deformities (Fig. 1 and 2). Roentgeno- 
grams of the elbows (Fig. 4) reve aled marked bi- 
lateral humeral capitulum underdevelopment 
and radial head luxation. Some hyperplasia of 


the olecranon process was present. Roentgen 
studies of the chest, knees and ankles were 


normal. Roentgenography of the hands revealed 
a stubby appearance of the ulna and radial 
stvloids. 


* This material has been reviewed by the Office of The apn General, Department of the Army, and there is no objection to its 
presentation and/or publication if this review does not imply any indorsement of the opinions advanced or any recommendation of 


such products as may be named, 
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Comment. The patient's two vounger 
daughters were subsequentlv examined and 
no abnormalities were found. (Her oldest 
daughter is described below.) There are no 
known similar abnormalities in the pas 
tient's parents, gr D and siblings, 
Her husband s was not available for exami- 
nation but has no known nail or bone ab- 
normalities. 

Case in This patient is a healthy thirteen 
year old white female, the oldest daughter of 
Case 1, who was examined after her mother's 
findings were noted. Present since birth were 
the following physical findings: (a) fingernail 
dystrophy (Fig. 7), most severely affecting the 
thumbs with lesser involvement of index 
hngers and sparing the toenails; and (b) partial 
limitation of elbow extension and cok. 

Roentgen Findings, Roentgenograms of the 
pelvis revealed bilateral small iliac horns capped 
by ununited epiphyses (Fig. ; and 6). Supra- 
acetabular notching, flattening of the e 
bones and bilateral coxa valga hip detormitie 
were present, changes similar to those of "n 
mother. Koentgen studies of the elbows re- 
vealed humeral capitulum D: and 


MÀ 














‘radial head hyperplasia (Fig. 8). Roentgeno- dus har , TM -| 

A arte with unrelated complaints or at the subse- 
grams of the chest, hands, knees and ankles : E | 
MM S quent examination of asvmptomatic rela- 
Wi M AN 3 £ 3 | ” ‘ 

DISCUSSION 
In our material, as with previouslv re- CLASSIFICATION OF THE CHANG 

ported cases, iliac horns were discovered Three general groups of chang 





either as an accidental finding in a patient been associated with iliac horns: 





Fic. 3. Case 1. Marked thumbnail dystrophy with lesser involvement of the 
index fingers, ring fingers and little fingers. 


Charles 





lig. 4, Case 1. Right elbow. Hiypoplasia of the 
capitulum humeri and hyperplasia of the medial 
eptcondyle, with luxation and hyperplasia of the 
radial head. 


dystrophies, (B) bone dw 
(C) O deus abnormali 

A. Nail Dystrophies. The usi 
often present with small normal bases 


which thin and tend to disappear distallv, 


pe isias, and 
ties 





Fie. £, Case ir, Note the small bilateral 


“hac horns," 
partially obscured by bowel on the left. Also 
present are iliac bone hypoplasia, coxa valga and 
supra-acetabular notching. 
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Fic. 6. Case it. Close-up of the right ilium revealing 
a small iliac horn capped by epiphysis. There was 
à similar finding on the left side. 


merging with the fleshv tips of the fingers 
so that there are no free ends of the nails. 
Other fingernails and the toenails are less 
often involved and may be marred bv longi- 
tudinal ridges and lateral concavities (Fig. 

and 7). 

B. Bone Dysplasias. The involved 
seous structures present with various hy- 
poplasias or hy perplasias. Elbow and knee 
are most commonly involved. 
The capitulum humeri is hypoplastic (Fig. 


4 and 8) and there is a tendency to radial 
head luxation, hypoplasia or hyperplasia. 


Hyperplasia of the coronoid process of the 
ulna and of the medial epicondvle of the 
humerus mav occur. Variable degrees of 
limitation of elbow flexion and extension 
are common. Agenesis or hypoplasia of the 
patella is often present with a tendency to 
habitual dislocation. There may be hyper- 
plasia of the femoral condyle and contin- 
uous hypoplasia of the tibial plateau. AL 
mi knee abnormalities are commonly 
een, thev were not present in our cases. 

In addition to iliac horns, the pelvis mav 
present with anv or all of the following: 
hypoplastic iliac. wings, supra-acetabular 
notching, protrusio acetabuli and cox: 
ralga, Other minor periarticular hypo- 
plasias or hy perplasias have been reported 
and are summarized elsewhere.? 

C. Miscellaneous: Abnormalities. An ir- 
regular zone of pigmentation separating the 
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bee a us vs à PN A lvi 1 : 1 : vt t n a id vo . yi 2 1 M 
lie. ME Case tr Marked thumbnail lesser involvement of the imi h s 
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pupil from the iris is uncommonly associ- 
ated with iliac horn 

merulonephritis" has been reporte 
family with iliac horns and the 
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changes.” In 1 reported case, nonunion of a Mino, Mino, and Livings 





sim pl forearm fracture was considered a 


manifestation of generalized bone abnor- 
malitv.” 

All or some of the above general 

of changes have been found in patients 

ith iliac horns and in their families. Gen- 

erallv, no significant incapacity is assoct- 

ated, although some did have osteoarthrit- 

1 




















ides, which mav have been secondary to 
the periarticular dvsplasias. It should be 
noted that the nail and bone changes com- 
monly occur in relatives of the reported 
cases, even though ihac horns are absent. 
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REPORTS Dv THE LITERATURE 





a matter » interest, an unus sual [as 
milial entity characterized by all or some of 
the knee and elbow dysplasias and " duse 


trophies has been known since the last cen- 


tury’ and has been repeatedly described. 
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Of radiologic significance is the fact that 
Turner," in reporting two families with 
these changes, included a pelvic roent- 
genogram clearlv showing iliac horns. He 


however, made no mention of this finding. 
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Case a. Right. elbow, 





Lester’ pou another familv and men- capitulum | 


tt 
tions, without illustrative studies, that the head. 
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first to relate iliac horns to the previously 
known onycho-osteodysplasia. Since then, 
iliac horns have been described by Thomp- 
son, Walker and Weens,” Hawkins and 
Smith, Böck, Roeckerath,!® Cottet and 
Pfándler Wedler and Welsch,5 Bates,! 
Toison, Guillemet and Carlier, and by 
Mangini® in 36 individuals, whose ages 
have ranged from nine months to sixty-five 
years. In no case has the observation of 
iliac horns been an isolated finding and 
either one or more manifestations of 
onycho-osteodysplasia have been associ- 
ated. 
GENETICS 

The hereditary mechanism involved in 
these unusual ectodermal and mesodermal 
abnormalities is far from clear. 

One hypothesis! implicates a single 
polyphenotypic dominant nonsex-linked 
gene which is able to cause many deformi- 
ties in varying degrees. Such a mechanism 
is the generally accepted one in other ab- 
normalities, e.g., osteogenesis imperfecta. 
Another theory suggests that partial or 
complete manifestations of the complex are 
best explained by many genes on one chro- 
mosome with the resultant effect dependent 
upon their closeness. Some even deny a he- 
reditary mechanism and suggest alterations 
in the maternal biochemical or physiologic 
milieu. Supporting this opinion is the abil- 
ity of investigators to consistently obtain 
skeletal and soft tissue anomalies in the off- 
spring of female rats maintained on ribo- 
flavin deficient diets.? Still another point of 
view? maintains that two pathologic genes 
are present, one determining nail dystro- 
phy and the other influencing arthrodys- 
plasia, but that their net effect is influenced 
by interactions with several environmental 
factors, such as metabolic errors and acci- 
dents. The result is that some family mem- 
bers do not have stigmata of the disease 
while others have varying manifestations. 

Chondroectodermal dysplasia (Ellis— 
Van Crevald) can also involve nails and 
bony structures such as the pelvis and el- 
bows. However, the absence of knee 
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changes or familial incidence and the 
marked dentition abnormality indicate an 
unrelated entity. 


SUMMARY 


Iliac horns are a pathognomonic roent- 
gen sign of familial onycho-osteodysplasia. 
Their discovery should alert the radiolo- 
gist to initiate a search for characteristic 
unguinal and osseous changes in the pa- 
tient and his family. 

Two related cases with iliac horns and 
onycho-osteodysplasia are presented. 

The literature is reviewed and possible 
genetic mechanisms are discussed. 


129 Woodland Avenue 
Maywood, New Jersey 


The author wishes to express appreciation to Dr. 
H. J. Peters, Maj. V. L. Oddi and Set. W. Miller for 
assistance with translations and to Mr. G. E. Peters, 
R.T., for roentgenograms and photographs. 


REFERENCES 


I. Bares, J. C. Iliac horns; manifestation of heredi- 
tary osteo-onychodysplasia. U. S. Armed 
Forces M. F., 1954, 5, 865-871. 

2, Bock, K. Beckenhorner, eine angeborene erbliche 
Anomalie im Rahmen eines Missbildungssyn- 
droms. Fortschr. a. d. Geb. d. Róntgenstrahlen, 
1951, 74, 5437549. 

3. Corret, P., and PrAnpuer, U. Hereditary os- 
seous and ungual dysplasia. Acta radiol., 1952, 
37, 111-120. 

4. Fong, E. E. “Iliac horns" (symmetrical bilateral 
central posterior iliac processes); case report. 
Radiology, 1946, 47, 517-518. 

5$. Hawkins, C. FE., and Surrg, O. E. Renal dys- 
plasia in family with multiple hereditary ab- 
normalities including iliac horns. Lancet, 1950, 
I, 803-808. 

6. Lester, A. M. Familial dyschondroplasia as- 
sociated with anonychia and other deformities. 
Lancet, 1936, 2, 1619-1521. 

7. LrrrLE, E. M. Congenital absence or delayed de- 
velopment of patella. Lancet, 1897, 2, 781—784. 

8. MawcriNr, U. Una rara sindrome ereditaria e 
familiare "corni iliac?" associati a displasie 
articolari e ungueali e ad altre varie deformita. 
Arch, “Putti? chir. org. movimento, 1955, 6, 
325-344. 

9. Miuo, R. A., Mino, V. H., and LIVINGSTONE, 
R. G. Osseous dysplasia and dystrophy of 
nails; review of literature and report of case. 


VoL. 86, No. 3 


Am. J. ROENTGENOL. & Rap. THERAPY, 1948, 
60, 633—641. 

10. RoeckeratH, W. Hereditäre Osteo-onycho- 
dysplasie. For tschr. a. d. Geb. d. BOUE 
strahlen, 1951, 75, 700—712. 

11. SENTURIA, H. R., and Senturia, D. B. Con: 
genital absence of patellae associated with 
arthrodysplasia of elbow and dystrophy of 
nails; hereditary syndrome. Am. J. RoENT- 
GENOL, & Rap. THERAPY, 1944, 57, 352-358. 

12. THompson, E. A., Wacker, E. T., and WEENs, 
H. S. Iliac horns; osseous manifestation of 
hereditary arthrodysplasia associated with 


Familial Onycho-Osteodysplasia 483 


dystrophy of fingernails. Radiology, 1949, 53, 
88-92. 

13. Torsow, J., GurLLemeET, M., and CarLIER, C. 
Malformations osseuses multiples avec cornes 
iliaques. 7. de radiol. et d'électrol., 1955, 36, 
386-388. 

I4. Turner, J. W. Hereditary arthrodysplasia asso- 
ciated with hereditary dystrophy of nails. 
3.4. M.A., 1933, 100, 882-884. 

15. WeEpLEn, H. W., and Wezrscu, A. Zur Mor- 
phologie des Turnerschen Syndroms. Fortschr. 
a. d. Geb. d. Réntgenstrahlen, 1952, 76, 586- 


591. 


SEPTEMBER, 1961 


ROENTGENOLOGIC ASPECTS OF HIP LIMP 
IN CHILDHOOD* 


By R. W. CARTER, M.D. 


BIRMINGHAM, ALABAMA 


HE problem of hip limp in childhood 
^ is one which is encountered by the gen- 
eral practitioner, pediatrician and ortho- 
pedist as well as the radiologist. The causes 
of limp are numerous, ranging from such 
diverse conditions as improperly fitting 
shoes and behavior problems to disorders 
that produce permanent crippling if not 
treated early and adequately. 

The purpose of this paper is not to 
present an exhaustive list of everything 
which might produce limp, or to demon- 
strate roentgen findings in gross, far ad- 
vanced cases, but rather to emphasize the 
early and minimal findings. Limp due to 
neurogenic causes is not included in the 
discussion. ¥ He 

The abnormalities found in the growing 
hip constitute an interesting group of con- 
ditions which commonly present them- 
selves as limp, either painful or painless, 
or as pain referred to the knee or anterior 
thigh. Early diagnosis is important in all of 
these ailments, and in some of them it is 
critical. 

Roentgenograms of high quality, show- 
ing both bone and soft tissue detail, are 
essential. Both hips (in anteroposterior and 
lateral projection) should be routinely ex- 
amined. This is because of the frequency of 
bilateral involvement and the desirability 
of comparing sides as an aid in detecting 
minimal changes. Taking an anteroposte- 
rior roentgenogram of the pelvis, to include 
both hips, and a lateral roentgenogram of 
the hips in "frog leg" position is a good 
routine practice. 

These conditions are presented in the 
order in which they are usually seen, start- 
ing with the defects found in younger pa- 
tients and progressing to those in older pa- 
tients. 


CONGENITAL DISLOCATION OF THE HIP 


Ideally, congenital dislocation of the hip 
should not be included in the causes of hip 
limp in childhood. It should be diagnosed 
by physical examination shortly after 
birth; a diagnosis made after the child has 
started to walk is a late diagnosis. Bilateral 
congenital dislocation of the hip is more 
difficult to diagnose clinically than the uni- 
lateral cases because the abnormal find- 
ings are symmetric and more easily over- 
looked. 

On examination, the skin folds are seen 
to be asymmetric, the infant is reluctant 
to use the affected extremity and there is 
shortening of the involved extremity. When 
the patient lies flat on his back with both 
hips and knees flexed, the affected leg ap- 
pears shorter and will resist full abduction. 
After the child begins to walk, there is a 
painless limp in unilateral cases. In bilat- 
eral cases the gait 1s said to be typical and 
is waddling in type. There is a prominent 
abdomen and increased lumbar lordosis 
since the line of weight-bearing is shifted 
posterior to the acetabulum. 

Congenital dislocation of the hip is ap- 
proximately six times more common in fe- 
male than in male infants. It is more often 
unilateral, and is very rare in Negro in- 
fants. In Asiatic countries, where the child 
Is carried on the mother's hip, with the legs 
abducted, the incidence of congenital dis- 
location is reduced.? 

On roentgen examination, before the ap- 
pearance of the capital femoral epiphysis, 
the increased slant of the acetabular roof 
may be the only abnormal finding; dis- 
placement of the femoral shaft upward and 
laterally may also be noted. Interpretation 
of the former finding is difficult, since in- 
creased slant of the acetabular roof does 


* From the Department of Radiology, Norwood Clinic and Carraway Methodist Hospital, Birmingham, Alabama. 
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not alwavs mean that the child has or will 
develop congenital dislocation of the hip.! 

After the appearance of the capital fe- 
moral epiphysis, usually at about the age 
of six months, recognition is easier. In con- 
genital dislocation there may be delay in 
the appearance of the capital femoral 
epiphysis and, once it appears, it may be 
smaller than normal. Comparison with the 
opposite side is helpful. 

The radiologist should consider the pos- 
sibility of congenital dislocation in cases 
of increased slope of the acetabular root, 
lateral and upward displacement of the 
femoral shaft, or asymmetric or under- 
development of the capital femoral epiphy- 
sis. These suggestive roentgen findings, 
when correlated with the physical findings, 
offer the optimum chance for early diag- 
nosis (Fig. 1). 


COXA VARA 


This term refers to a condition in which 
there is a decrease in angulation between 
the femoral neck and shaft. Normally, the 
angle of the femoral neck is 120-130 de- 
grees, but in coxa vara it may be 60 de- 
grees or less. The defect mav be congenital 
or acquired. Very little is known of the 
pathology of the congenital tvpe. It 1s as- 
sumed to be due to anomalous ossification 
of the proximal third of the femur. Ac- 
quired types mav be associated with 
rickets, osteomalacia and fractures of the 
femoral neck (either traumatic or path- 
ologic) and other causes, 

The limp associated with coxa vara is 
painless. It mav appear in children learn- 
ing to walk, or it mav have an insidious 
onset in later vears following minor trauma. 

The physical examination shows limita- 
tion of abduction and internal rotation. In 
bilateral cases, as with congenital disloca- 
tion, there is increased lumbar lordosis and 
i protuberant abdomen. The femoral head 
is palpable, however, in its normal location 
and there is no telescoping. Clinically, 
coxa vara is similar to congenital disloca- 
tion except for these latter two findings. 

This condition is usually easv to diag- 
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Congenital dislocation of the right hip. 


Fic. 1. 
Neither capital femoral epiphysis has appeared. 
There is increased slope of the right acetabulum 
and displacement of the femoral shaft laterally and 
cephalad. 


nose on roentgen examination, which 
shows the decreased angulation between 
the femoral neck and shaft as described. 
If the condition is acquired, or associated 
with another disease, other stigmata may 
be seen on the roentgenograms of the 
pelvis or other parts (Fig. 2). 


PYOGENIC INFECTION OF THE HIP 
This condition may appear a few days 
following birth and most cases are ob- 
served in infants. It does not commonly 
produce limp, since the child is usually too 
ill or too young to walk. If the hip joint is 
to be saved, prompt diagnosis is essential. 
i id destruction. or the M 
e pyogenic i organisms. i may start as 
an osteomvelitis of the femoral neck and, 
because the femoral neck is 


within the joint capsule, spread to 


COnt: àl ned 


t h t 


joint itself. 


The patients usually appear acutely iil 
but not invariably so. There is marked 


5 
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FIG. 


2. Congenital bilateral coxa vara. There is a 
marked decrease in the angle between the femoral 


shaft and neck. This is a typical finding and 
usually makes possible an easy roentgen diagnosis. 


limitation of motion, fullness about the 
hip joint, fever and leukocytosis. This con- 
dition usually presents an acute fulminat- 
ing picture as opposed to tuberculosis of 
the hip, which is usually insidious and not 
common in such voung infants, The hip 
infection may be secondary to infection 
elsewhere, as in the urinary tract, respira- 
tory tract or skin. However, it mav also be 
primary within the > hip itself. 

On roentgen examination there is widen- 
ing of the joint space and prominence of 


the shadow of the joint capsule. Areas of 


destruction in the femoral neck may appear 
later. Destruction may be greater in de- 
gree than it appears on the roentgenogram 
because so much of the femoral head and 
neck is cartilage in infants? In advanced 
cases actual dislocation of the joint mav 
occur. 


TUBERCULOSIS OF THE HIP 


The hip is the most common joint in- 
volved by tuberculosis and constitutes 20 
per cent of cases of bone and joint tubercu- 
losis." 

The tubercle bacillus reaches the joint 
by hematogenous spread and may primar- 
ily involve the synovia or inferior neck ad- 
jacent to the epiphyseal line, but it is best 


to consider it as a general involvement of 


the joint. 
The condition has an insidious onset with 
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hip pain, limp, atrophy of leg muscles, 
jf e fever and, frequently, night 
cries. As in most causes of childhood limp, 
the pain may be referred to the knee or 
thigh with little or no complaint of hip 
pain, Pain is often worse on arising but im- 
proving with activity, only to recur follow- 
ing longer periods of exercise. If untre ated, 
after weeks or months activity Become: 
impossible and the patient is bedridden. 

The tuberculin test is practically alwavs 
positive and a negative tuberculin test 
with a suspected tuberculous hip should 
lead to checking of the antigen and use of 
another source. Tuberculous infection of 
the hip is infrequent under two vears of 
age. 

On earlv roentgen examination, there is 
widening of the Joint space due to increased 


joint fluid and decreased densitv of the 


bones of the hip, extending into the prox- 
imal portions of the neck of the femur. 
Later, the Joint space is narrowed. Al. 
though there are no proteolvtic enzvmes 
associated with tuberculous infection, pro- 
gression of the disease is so slow that the 
narrowing of the joint space stands out. 
There is prominence of the capsular sha- 
dow; trabeculae become less prominent 
and have a hazy appearance. The disease 
may progress to gross bone destruction 


(lig. 3). 
SYNOVITIS OF THE HIP 


This is a very important and probably 
the most common cause of hip limp in 
childhood. It bears a poorly understood rela- 
tionship to other more serious hip diseases 
in children and adults. Children with 
synovitis of the hip have an increased prob- 
ability of deve loping Legg-Perthes' disease 
and synovitis appears at times to be the 
first symptom of an incipient form of the 
disease. It may be an underlying cause in 
any unilateral degenerative hip disease dis- 
covered in the second decade of life. 

The etiology is unknown, Trauma, al- 
lergv, and toxic factors have been postu- 
lated, but none of these factors can apply 
to all cases.? 
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Clinically, the condition closely mimics 
Legg-Perthes' disease. The limp, age group 
and physical findings are very similar. 

It has been called the most common 

cause of irritable hip in the older child with 
a negative roentgen examination.’ A close 
study of good quality roentgenograms, 
however, will reveal positive findings. The 
soft tissue shadow of the joint capsule is 
thickened and bulges laterally and supe- 
riorlv . Comparison with the opposite side is 
helpful. Soft tissue swelling of muscles 
(obturator internus, gluteus minimus and 
iliopsoas) is a less constant finding and more 
dificult to interpret. There may also be 
shght widening of the e Joint space due to an 
increase in fluid. This is more easily de- 
tected mediallv? (Fig. 4). 

The symptoms usually 
with treatment and this 
ferentiating synovitis from other 
similar hip conditions. 


subside rapidly 
also aids in dif- 
clinically 
LEGG-PERTHES' DISEASE 


This is a common and serious cause of 
hip limp in children. It is the most com- 





Fic. 3. 
of the joint space medially 
epiphyseal line, An ill-defined area of destruction ts 
noted in the femoral neck. At surgery a reddish- 


Tuberculosis of the left hip. There is widening 
and widening of the 


brown fluid spurted out when the capsule was 
opened. Culture revealed tubercle bacillus. 
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Frc. 4. Synovitis of the right hip. There is marked 
lateral bulging of the capsule of the right hip. The 
capsule of the left hip joint appears normal. 

mon of the osteochondroses. It occurs 

primarily in a four to twelve vear age 

group. 

Like in other types of osteochondrosis, 
the basis tor this disease appears to be cir- 
culatory impairment of the growing bone. 
There is involvement of the capital femoral 
epiphysis with sequestration of this area 
tollowed by gradual regrowth over a per iod 
of vears. The condition is approximately 5 
to 1 times more common in males, suggest- 
ing that physical activity may have some 
relation to the cause. 

It is important to examine both hips be- 
cause of the frequency of bilateral involve 
ment, If, initially, the disease is M 
the opposite hip should be observed at in 
tervals during treatment for possible be- 
ginning involvement. As mentioned above, 
there is sometimes preceding or associated 


synovitis. Cases observed at surgery have 
shown evidence of svnovitis. 
Clinically there is a history of limp, with 


pain at the knee or hip, for a period of three 
weeks to two months. There mav be 
atrophy of the thigh muscles on the in- 
volved side. Symptoms are not always pres- 
ent from the CA of the disease. Some 
cases are seen Pour a er oo of 


nS 


uc c onset sometimes a uh 


T The 
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Legg-Perthes' disease of the right hip. There 
is slight rarefaction of the right femoral neck and 
minimal widening of the epiphyseal line with some 
irregularity and flattening of the right capital 
femoral epiphysis. 


tuberculosis of the hip as well as other 
chronic hip lesions. 

The earliest roentgen sign is widening of 
the epiphyseal line and irregularity of the 
metaphysis of the femoral neck. The articu- 
lar capsule may be prominent. Rarefaction 
of the femoral neck occurs. Later there 1s 
flattening of the femoral head with the 
neck becoming short and thick, and the 
capital femoral epiphysis has a sclerotic, 
fragmented appearance (Fig. §). 


SLIPPED CAPITAL FEMORAL EPIPHYSIS 


This condition occurs in a slightly older 
age group (nine to sixteen years); 7.e., pre- 


adolescent and adolescent children. It 1s 
commonly seen in obese and poorly de- 
veloped children, although tall asthenic 
children may also develop slipping of this 
epiphysis. 

The plane of the epiphyseal line changes 
from the horizontal to the oblique as the 
child becomes adolescent and it has been 
postulated that this makes the epiphysis 
vulnerable to a shearing force from the in- 
creased angulation.! This produces a chronic 
limp, which may or may not be paintul. 
The pain is frequently referred to the knee. 
Clinically the limp shows little difference 
from the limp of Legg-Perthes’ disease. 
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The early roentgen findings are similar 
to those in Legg-Perthes’ disease, namely, 
widening of the epiphyseal line and rare- 
faction of the femoral neck. The slipping 
usually is downward and backward from 
the normal position, or it may also be 
medial. Klein ef a/.t have stated that a line 
drawn along the superior border of the 
femoral neck, on the anteroposterior roent- 
genogram, should transect the capital 
femoral epiphysis (Fig. 6). In cases of 
medial slipping this transection would not 
occur, Without attention to this detail, 
medial slipping could easily be overlooked. 
Posterior slipping is detected in the lateral 
view which usually demonstrates an obvi- 
ous change in the relationship between the 
epiphvsis and the femoral neck. 


SUMMARY 


t. Good quality roentgenograms and at- 
tention to minimal findings are necessary 
for early diagnosis of conditions causing 
hip limp tn childhood. 

2. Comparison with the opposite side 1s 
helpful in detecting early changes. 

3. Early diagnosis is important in all 





Fro, 6. Slipping of the left capital femoral epiphysis. 
Slight medial slipping on the left is noted; a line 


drawn along the superior border of the femoral 
neck would not transect the epiphysis, as it would 


on the right. 
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these conditions, and critical in some; any 
help the radiologist can give the clinician 
will increase the chance of earlier recogni- 
tion. 


Norwood Clinic 


1529 North 25th Street 
Birmingham, Alabama 
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BILATERAL INCURVING OF THE TERMINAL 
PHALANGES OF THE FIFTH FINGERS* 


AN ISOLATED LESION OF THE EPIPHYSEAL PLATE 
By HERBERT J. KAUFMANN and WILLY F. TAILLARD 


BASEL, SWITZERLAND 


( ITAL anomalies involving the 
phalanges are, on the whole, easily 
recognized and classified. Particularly, the 
incurving of the fifth finger is well known 
as a stigma of mongolism or as an isolated 
anomaly occurring sometimes as a familial 
trait. There also exists, however, a condi- 
tion of apparently acquired nature affect- 
ing the terminal phalanx of the fifth finger. 

Kirner? is credited with the first descrip- 
tion, in 1927, of this disorder. A few subse- 
quent publications have been devoted to 
this entity, bringing the total number of 
cases reported so far to 14.5?4-? From the 
data available in these reports it appears 
justified to delineate this disorder in a clear 
fashion from all the other affections in- 
volving the phalanges of the fifth fingers. 
Since, in the American literature, there is 
no information available on this peculiar 
bony disturbance, we would like to report 
the findings of a case recently seen at the 
Children's Hospital of Basel, Switzerland, 
together with the data of a second case from 
the files of the X-ray Department of the 
Children's Hospital, Boston, Massachu- 
setts. 


CLINICAL FEATURES 


From the accumulated data it can be 
seen that this disorder is first noticed in 
preadolescence, between the ages of eight 
and fourteen -years. Girls appear to be 
affected more frequently than boys, in a 
ratio of about 2:1. According to the his- 
tories, trauma does not seem to play any 
role. 

The onset is insidious with the parents 
usually reporting slow deviation of the 


terminal phalanx of the little fingers mani- 
festing itself in a progressive manner over 
a period of many months or even years. 
There are no subjective complaints of pain 
or neurologic manifestations. The only 
diffculty a patient may encounter Is in the 
execution of skilled acts requiring the use 
of the little fingers, such as, playing the 
violin or piano, or using a typewriter. 
Objectively, there is usually minimal 
redness over the affected phalanx with 
some degree of swelling. However, no 
tenderness or hyperthermia can be noticed. 
In no instance were there signs of local in- 
fection. The position of the axis of the 
terminal phalanx of the fifth fingers is 
strikingly and uniformly abnormal. There 
is a considerable degree of palmar and 
radial deviation with an element of rota- 
tion (supination) of the most distal portion 
of the fifth fingers. The convexity of the 
fingernails may be abnormally pronounced. 


ROENTGEN FEATURES 


The deviation, as seen on the roentgeno- 
gram, does not affect the entire terminal 
phalanx but only its diaphysis. The 
epiphysis is in the normal position. The 
joint space between the middle and termi- 
nal phalanx is normally preserved. The 
metaphysis is ill defined, if visualized at all. 
In some cases, the epiphyses appear 
thicker than those of the unaffected 
terminal phalanges or fingers. The space of 
the epiphyseal plate is generally widened. 
The diaphysis deviates 10° to 5o? radially 
from its normal axis and to almost the 
same degree in the palmar direction. The 
diaphyses are markedly narrowed; they 


* From the Departments of Roentgenology and Orthopedic Surgery of the Children’s Hospital of the University of Basel, Switzer- 
land; and the Department of Radiology of the Children’s Hospital Medical Center, Harvard University Medical School, Boston, 


Massachusetts. 


Presented in part at the Annual Meeting of the Society for Pediatric Radiology in Atlantic City, September 26, 1960. 
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appear bent and show a loss of normal 
trabeculation. The cortical portions are 
often ill defined with an irregular contour, 
particularly on the palmar and radial sides. 
These changes can be present in varying 
degrees according to the stage of the dis- 
ease process. 


REPORT OF CASES 


Case 1. This nine vear old girl was seen at the 
Children's Hospital of the University of Basel. 
At the time of admission to the hospital tor a 
diagnostic work-up for an unrelated disorder, it 
was noted that the terminal phalanges of the 
fifth fingers deviated symmetrically in a palmar 
and radial direction. She was the only child of 
healthy parents and there was no information 
available on any bony abnormalities in. the 
fathers or mother's families. The parents 
claimed that the abnormal shape and direction 
of the tips of both fifth fingers had been present 
for some time (several vears?) but that the 
changes observed in early infancy were by no 
means as marked as at the present. Àt no time 
were there subjective complaints. Trauma of 
any kind was denied. 


Incurving of the Terminal Phalanges 
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lic. i1. Case 1. Dorsal view showing the incurved 
terminal phalanges of the fifth Angers. The swell- 
ing over the distal phalangeal joints is well visual. 
ized, 


Physical Examination, Both terminal 
phalanges of the fifth fingers deviated radially 
bv 40? to so? (Fig. 1) and to a similar degree in 
the palmar direction when viewed in the lateral 
aspect. In the region of the distal joints of both 
the affected fingers, there was a mild degree of 
diffuse swelling and thickening of the skin 
together with minimal redness, but no local 
hyperthermia or pain to pressure. Skin sensitiv- 





Fic, 2. Case 1. (4 and B) Posteroanterior roentgenograms of both hands. 
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is marked structural loss of the metaphysis. No 
signs of osteolysis, bony sequestration or ole 
formation can be recognized. A skeletal survey 
revealed nothing abnormal. 

In addition, roentgenograms of the feet of 
this patient and of the hands and feer of both 
her mother and father were obtained but thev 
presented no abnormal findings. 


EI 


Cask ut. A ten year old boy was seen at the 
Children’s Hospital, Boston, in the year 1944. 
He was brought to the hospital for a de tormity 
of both fifth fingers. The mother claimed that 
during the preceding four years there had been 
gradual thickening and deviation of the ter- 
minal phalanges of the fifth fingers. At no time 
was ie pain, local infection or any Joint in- 
volvement. According to the history, there had 





Fic, 3. Case rn Gf and B) Lateral roentgenograms been no significant disease. The boy was fully 
of ilie fifth finger of each hand. active with no subjective complaints, 


Physical Examination. Vhere was thickening 
ity and proprioception were normal. The range of the terminal phalanges of the fifth fingers 
of motion of the joint was only mildly restricted with minimal "clubbing" (Fig. 4, .7 and B); all 
in that neither complete extension nor complete other joints were normal. la ature meas- 


Hexion could be achieved. urements by skin electrodes revealed no differ- 
Roentgen Findings. Vhe only abnormal fnd- ences between the local affected areas and the 


ings are limited symmetrically to both ~ rest of the fifth fingers or any portion of the 

phalanges of the fifth fingers (F1 ig. 2, 7 Jand B; other fingers or their terminal phalanges. 

and 3, .7 and B). The diaph ysis ig 1n an ab- R oentgen. Findings. No evident a bnormality 

ee relationship to the epiphysis with is present except for that of each fifth finger 
widening of the epi an vseal plate. The trabecu- ae there is considerable soft tissue thicken- 

ee of the diaphysis is ae irregular with ing at the tip and considerable deformity of 


areas of increased density in the central por- each distal phalanx (Fig. s, -7, B and Cj. These 


tions and less definition of the cortex, particu- are irregular in contour, with considerably in- 
larly on the palmar and radial sides. Also there creased density and palmar and radial devia- 





Fic. 4. Case n. (4) Photograph of the dorsal aspect of both hands demonstrates the shortness and incurving 
of the trol phalanges of the fifth fingers. (B) Photograph 1 in the lateral view of the fifth fingers shows 
the palmar deviation, diffuse swelling over the distal Joints and the exagger: ited convexity of the fingernails. 
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Fic. 6. Case t. (4 and B) Lateral views of the fourth and fifth fingers. 


POR. En. IS nom to suggest Once. 
- s revealed no 
E uds variation Dun: en nor Em 


Comment. The etiology of these changes 
is not evident but thev are such as those 
frequently associated with a vascular dis- 
turbance or conditions such as scleroderma. 
However, thev also may be developmental 
in nature. 


DISCUSSION 
From these 2 cases and the 14 other 
cases recor ded to cae E following baka 


edt 1) manifestation cei slit d 
fourteen vears of age; (2) painless swelling 
and progressive palmar and radial devia- 
tion of the distal phalanges of the fifth 
fingers over a period of time (three months 
to several vears); (3) bilateral involvement 
(in 14 of the 16 patients); (4) usually sym- 
metric progression with, however, single 
cases showing a slight difference in the 
stage of the disorder comparing the two 


sides;**7 (5) girls affected twice as fre- 
quen tly as bovs; 6) normal or slight re- 
tardation of closure of the epiphysis but 
persistent deviation and shortening of the 
diaphysis of the terminal phalanx with 
virtual return to normal bony architec- 
ture;^? (7) no other pathologic changes of 
the skeleton; and (8) no familial occurrence. 
The question of the nature of this dis- 
order has so far remained open to specula- 
tion, [n our Case 1 we did a biopsy of one 
of the affected fingers, at which time it was 
noted that there was a definite lysis be- 
tween the diaphvsis and epiphysis of the 
terminal phalanx. The biopsy specimen is 
presently being reviewed by different 
authorities on bone pathology and will be 
reported upon in a later communication. 
There appears to be evidence that this is 
a lesion compatible with aseptic necrosis. 
The observation of an epiphysiolysis, how- 
ever, presents a new possibility on the eti- 
ology of this rare disorder. In the lateral 
view of the fourth and fifth fingers of the 
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left hand in our Case 1 (Fig. 6, 4 and B), 
the separation of the diaphysis 1s clearly 
apparent. The epiphysis itself is in a normal 
position but is markedly thicker than nor- 
mal. Again, the lack of a well defined meta- 
physis is noticed, together with the ab- 
sence of normal trabeculation and poor 
structural formation of the cortex. We em- 
phasize this point particularly since Schmid? 
proposed the term "juvenile osteomalacia 
of the terminal phalanx of the small fin- 
gers" to describe this disorder. We have not 
been able to obtain any evidence of an 
osteomalacic process and feel that this dis- 
ease primarily affects the formation of the 
metaphyses of the terminal phalanges of 
the fifth fingers. 

As a secondary mechanism, dominance 
of the flexor digitorum profundus over the 
extensor muscles displaces the diaphysis in 
the described manner. Subsequent to 
epiphyseal lysis there is a sudden aggrava- 
tion of the abnormal position of the term- 
inal phalanx. The condition then stabilizes 
in this abnormal anatomic relationship 
with ultimate fusion, shortening and re- 
trabeculation of the affected terminal 
phalanx. 

Based on the evidence mentioned and 
awalting the outcome of the analyses of the 
pathologic specimen, we propose, for the 
time being, to refer to this disorder, using 
the original descriptive term of Kirner,? as 
“bilateral incurving of the terminal pha- 
langes of the fifth fingers." 


SUMMARY 


A description of 2 cases of bilateral in- 
curving of the terminal phalanges of the 
fifth fingers 1s presented. This rare disorder 
affects adolescents from eight to fourteen 
years old, and girls twice as frequently as 
boys. The finding of a true epiphysiolysis, 
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confirmed at operation, is reported for the 
first time. Available data on the natural 
course of this disorder are reviewed. There 
is ultimate bony union of the slipped ele- 
ments in their abnormal anatomic rela- 
tionship. No therapy has been proposed up 
to the present time. 


H. J. Kaufmann, M.D. 
Kinderspital 
Basel, Switzerland 


We express our indebtedness to Dr. E. B. D. 
Neuhauser for permission to include Case 11 and 
our gratitude for his help and criticism in the prepa- 
ration of this paper. 
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SEPARATE CENTERS OF OSSIFICATION OF THE 
TIP OF THE INTERNAL MALLEOLUS 


By SAMUEL SELBY, M.R.C.S. (ENc.), Fels Research Institute 


YELLOW SPRINGS, OHIO 


EPARATE centers of ossification of the 

tip of the internal malleolus have been 
described by Fairbank, Mouchet, and 
Den Hoed.? Bircher! has described an os 
subtibiale, which is without doubt a non- 
union of a separate center of ossification at 
the tip of the internal malleolus. Mouchet® 
reported the findings in a single child. 
Lapidus’ stated in The Journal of Bone and 
Joint Surgery, “Ruckenstetner demon- 
strated the presence of the distal tibial 
epiphysis as early as the seventh month of 
life, in any event nearly always before the 
second year. According to him, the distal 
tibial epiphysis develops in transverse di- 
rection to the long axis of the limb. As the 
ossification of the epiphysis reaches the 
medial lower edge of the tibial diaphysis, 
the ossification of the epiphysis continues 
medialward and downward, forming the 
medial malleolus. The latter takes place 
only at the age of eight or nine years. At 
about this time an inconstant independent 
center of ossification may occasionally be 
formed at the tip of the medial malleolus. 
This center seems to unite soon after its ap- 
pearance. One case was seen by Rucken- 
steiner.” The incidence of this lesion was 
not specifically investigated by any of the 
mentioned authors. Den Hoed, in study- 
ing the roentgenograms of 150 normal chil- 
dren for ossification development, found 
21 cases or 10.7 per cent in which there 
were separate centers of ossification at the 
tip of the internal malleolus. Of these, 14 
were boys and 7 were girls. He contrasted 
his findings with those of Fairbank* who 
stated that it occurred more commonly in 
girls, 

Köhler and Zimmer‘ in their book state 
that the separate center of ossification is 
common between the ages of eight and 
nine; however, the incidence, sex distribu- 
tion or the age of complete ossification of 


the tibial tip are not given. Caffey? states, 
"In a small percentage of healthy children 
who have no sign of disease near the ankles, 
the medial malleolus of the distal epiphys- 
eal cartilage of the tibia will show a sepa- 
rate ossification center . . . the ossicles may 
be unilateral or bilateral." He does not 
mention the specific incidence percentage 
nor sex distribution. 


METHODS AND MATERIAL 


The Fels longitudinal study is an ideal 
method by which to determine the time of 
appearance of extra centers of ossification 
based on sex. In the past years the charac- 
ter of the population at the Fels Research 
Institute has not substantially changed. 
The socioeconomic distribution consists of 
a group in moderate circumstances, Cau- 
casian in origin and from a background of 
farmers, tradesmen and people of the mid- 
dle and lower-middle classes. Many siblings 
of those in the early study have become 
part of the present sample. Children born 
after 1937 and before 1953 constitute the 
present study group. These children re- 
peatedly underwent complete pediatric ex- 
aminations. Anthropologic measurements 
were made of their height, weight, length, 
chest, skull, and calf. They were examined 
roentgenographically at birth, at one 
month, three months, six months, nine 
months, one year and thereafter at half- 
yearly intervals until the age of eighteen. 
The examination usually consisted of roent- 
genograms of the skull, teeth and of the ex- 
tremities, including soft tissue roentgeno- 
grams of the latter, and of an anteropos- 
terior roentgenogram of the left lower limb 
which was always available for comparison. 
A special posture roentgenogram was also 
taken of children between the ages of two 
and one-half to eight and one-half years. 
These included both lower limbs, enabling 
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one to detect the age at which the extra 
centers of ossification of the tip of the in- 
ternal malleolus appeared, whether or not 
they were bilateral and often when they 
united with the main mass of the tibia. If 
the center had not yet appeared, or had not 
joined the main mass by the age of eight 
and one-half years, its progress could be 
traced on the roentgenograms of the left 
lower limb. 

This series consisted of 151 children from 
75 families, 88 boys and 63 girls. There 
were two sets of triplets and three sets of 
twins. Fifteen of the boys showed roent- 
genographic evidence of extra ossification 
centers of the tip of the internal malleolus. 
The earliest age at which these appeared in 
the boys was six years, the latest age was 
eleven. The earliest age at which the cen- 
ters joined the main mass was six months, 
the latest twelve years. The boy in whom 
the ossification center appeared at eleven 
years and joined at twelve matured slowly 
(Greulich and Pyle®). Of the 63 girls, 30 
had extra centers of ossification. Twenty- 
seven of these had roentgen findings of bi- 
lateral centers. Three were found to have 
extra centers of ossification on the roent- 
genograms of the left limb since they did 
not fall in the group which had special 
posture roentgenograms. The earliest age at 
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which the extra centers appeared in the 
girls was six and one-half years and the lat- 
est age was nine years. The latest age at 
which the ossification center united with 
the main mass was eleven and one-half 
years in a girl in whom the extra tibial 
center first appeared at nine; she, too, was 
a late maturer® and also a severe asthmatic. 
The shortest period in which the extra ossi- 
fication center joined the main mass after 
its appearance in both girls and boys was 
six months. Posture roentgenograms taken 
at eight and one-half years showed that 
only 4 of the 15 boys had bilateral ossifica- 
tion centers; two were brothers. Table 1 
shows the age of appearance and union of 
the extra centers to the main malleolar 
mass. The mean age of appearance in girls 
was 7.65 years; the mean age of union was 
8.7 years. The median length of time in 
which union occurred was 1.14 years. In 
boys the mean age of appearance was 8.76 
years and of union 10.8 years. The median 
length of time in which union occurred was 
1.34 years. 

Of the boys, 2 sets of brothers had two 
extra ossification centers; in the girls 6 sets 
of sisters had extra centers of ossiffication. 
One of the group of sisters had a brother 
who also had an extra center. This was the 
only family in which the extra centers ap- 


TABLE I 


AGE OF APPEARANCE OF EXTRA CENTERS 


Age Combined 

(yr.) 6.0: 6.5 quO. Us “Bie 20450 Go 0:59.  OXO- “1055: o XL Total 
Boys I — I I I 2 $ I 2 — I Ij 
Girls — 6 I II 3 6 3 — — — — 30 
Total I 6 2 12 4 8 8 I 2 — I 45 

AGE AT WHICH THE EXTRA CENTER JOINED TIBIA 

Age Combined 

(yr.) 6.0 7.5 8.0 8.5 9.0 9.5 XdO.0. 30.09. "J01.0. II.5 “4250 Total 
Boys I — I I — 4 -— 4 — I 12 
Girls 3 3 10 6 2 4 — — I — 29 
Total 4 3 II 7 2 8 — 4 I I 41 
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and B) Female, ag 


malleolus of the right extremity forme 


seared uniformly in all 3 children. 


DT 


pur: 
ossification centers were regarded as such 


he. 


only when there was a definite radiolucent 
boundary between the extra center and the 
main mass of the lower tibial eipiphysis 


yt * 


(Vig. 1 and 2). This was the defining bound- 


ary which Bircher! used in his description 
of the os subtibiale (Fig. 3). It was found 
necessarv to do this because the rapid 
downgrowth of calcification, often comma- 


shaped, could be confused with an extra 


center. Frequently, there was downgrowing 
caleification engulfing and surrounding the 
extra centers which made them look like a 
conjoined group of spherules (Fig. 4), or 
multiple centers (Fig. 5). So: 














cm 


Sewer 


metimes the 
center began as a small millet seed (or it 
could be larger), then from time to time 
appeared as two to three discrete small 
centers (Fig. 6). At times (I and 55) 
à separate center of the tibia would appear 
on the right side before one appeared on the 
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even and one-half vears, Roentgenograms showing that the tip of the 
1 ahead of the one of the left extremity. 


left, or an ossification center on one side 
might form a tip of the tibia without an 
extra center (bip. Sod amd Band 6, 27 and 
B) | 
Be 

There does not seem to be a uniform pat- 
tern in the formation of separate centers of 


ossification; however, thev do tend to be bi- 
lateral in females. 
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CONCLUSIONS 

Extra centers of ossification at the tip of 
the internal malleolus are found more fre- 
quently in. females than in males. Thev 
have been noted in 47 per cent of females. 
This appears to be a hereditary trait.’ 
Pryor’? observed also that in females the 
skeletal ossification occurs at an earlier age, 
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] am indebted to Christabel Rohmann for statisti- 
cal help and to Lois Conklin for her patience in typ- 
ing this article, 
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UNUSUAL BONE TUMORS AFTER ROENTGEN 
THERAPY OF CHILDREN* 


TWO CASE REPORTS 
By JONATHAN COHEN, M.D., and GIULIO J. D'ANGIO, M.D. 


BOSTON, MASSACHUSETTS 


pou ON tumors of bone, 
both malignant and benign, have oc- 
curred infrequently following roentgen 
therapy which included exposure of parts of 
the normal skeleton (Tables 1a and 18). 
The appearance of two unusual tumors of 
bone in a selected series of 247 children who 
received roentgen-ray therapy at The 
Children’s Hospital Medical Center of 
Boston has important implications regard- 
ing the late effects of radiation in children. 
The tumors are of interest because of their 
histologic features, which are distinctly 
different from any postirradiation tumors 
of bone previously recorded and which pre- 
sent some difficulty in classification. In the 
series, the 2 cases represent the only in- 
stances of neoplasms, excluding exostoses, 
which occurred in normal bone after 
roentgen therapy. In the literature, the 
most frequent malignancies induced in 
bone by irradiation have been osteogenic 
sarcomas. Rarely, chondrosarcomas, giant 
cell sarcomas, and unclassified sarcomas 
have appeared. The reported benign post- 
irradiation neoplasma have been osteo- 
chondromas. 


MATERIAL 


The series of children under discussion 
was selected from the total of 8,321 who 
were referred to the Radiotherapy Section 


of The Children's Hospital Medical Center . 


of Boston from January, 1938 to December, 
1957. With rare exceptions, all were under 
thirteen years of age. 

They could be classified in two main 
groups. Ín the first, 7,423 had benign proc- 


esses, ¢.g., hemangiomas, nasopharyngeal 
lymphoid hyperplasia, keloids, etc. Not all 
these children were treated. When roent- 
gen irradiation was given, the estimated 
doses to bone were very rarely more than 
1,000 r and, in the majority of patients, less 
than 5oo r. These children, therefore, re- 
ceived lower doses than might be expected 
to cause bone tumors. They have been 
followed for many years, either in hospital 
clinics or by referring physicians. To the 
best of our knowledge, no instance of post- 
irradiation bone tumor has occurred. Con- 
sequently, this group is excluded from 
further consideration here. 

The second group includes 898 children 
who received more intensive and protracted 
courses of treatment, the majority for 
malignant processes, a smaller number for 
Hand-Schüller-Christian disease or its vari- 
ants, and a few for aneurysmal bone cysts, 
nasopharyngeal fibromas, etc. Follow-up 
data on all but 35 of these children are 
available. Two hundred and forty-seven 
have survived for two years or longer after 
roentgen therapy (Table 11). All had treat- 
ment administered to portals that included 
at least one normal bone. The bones most 
commonly irradiated were the vertebrae, 
the ribs, and the skull. Of the 247 patients, 
207 (84 per cent) had doses of 1,000 r or 
more delivered to bone. 


REPORT OF CASES 


Case 1. R.O. was first seen on January 14, 
1943 when he was ten months of age. His chief 
complaint was a mass in the left flank. He was 
admitted to the hospital where a clinical diag- 


* From the Departments of Orthopedics, Radiology, and Pathology, The Children's Cancer Research Foundation; and the Division 
of Laboratories and Research, The Children's Hospital Medical! Center; and the Departments of Orthopedics and Radiology, Harvard 


Medical School, Boston, Massachusetts. 


This investigation was supported in part by grants from the National Institutes of Health, USPHS 4CY333;. 
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TABLE 1A 
REPORTED BONE TUMORS ARISING IN NORMAL BONE AFTER ROENTGEN THERAPY DURING CHILDHOOD 








Age Estimated 
No. „When gay Posodi Primary Di Bone Affected c Tumor T Reported b 
No. Treated SS a rimary Disease one Affecte Delivered umor Type eported by 
(yr.) (yr. to Bone 

1 II M 3 Tuberculous knee Femur Not stated Osteogenic sarcoma Beck! 

2 6 M 6 Tuberculous knee Femur Not stated Giant cell sarcoma Marsch” 

3 9 M 8 Tuberculous knee Femur Not stated Chondrosarcoma? Marsch” 

4 at M 8 Tuberculous knee Femur and tibia Not stated Giant cell sarcoma — JaruslawskyM 

5 8 F 3 Tuberculous knee Femur Not stated Osteogenic sarcoma  Küttner!$ 

6 5 F 7 ‘Tuberculous knee Femur Not stated Osteosarcoma Denks? 

7 II M 8 Tuberculous knee Tibia Not stated Osteogenic sarcoma  Denks$ 

8 II F 5 Tuberculous knee Femur Not stated Chondrosarcoma? Gruca! 

9 4 M 12 Soft tissue sarcoma Femur 7,700 r Osteosarcoma Cade? 
10 I F 10 Retinoblastoma Frontal ? Osteosarcoma Skolnik et al.“ 
11 2 F 8 Retinoblastoma Ethmoid or maxilla »12,000r Osteosarcoma Tebbet 

and Vickery? 
12 1:21 M 3 Poliomyelitis Femur 6,800 r Osteosarcoma DeYoung? 
13 ? ? 20 . Wilms's tumor Rib ? Osteosarcoma Lichtenstein!? 
14. Imo. F 133 Cystic hygroma Clavicle ? Osteosarcoma Cruz et al 
15 2 F 6 Retinoblastoma Ethmoid 25,000 r Osteosarcoma Cahan et alè 
Tase 1B 


REPORTED BONE TUMORS ARISING IN ABNORMAL BONE AFTER ROENTGEN THERAPY DURING CHILDHOOD 


Age Latent 
No. qe d Sex Period Primary Disease P un d Pe gone te Tumor Type Reported by 

(yr.) (yr.) 

I 9 M 7  Granuloma Maxilla — 175r4-1,200 mg./hr. Ra Osteogenic sarcoma Sabanas ef «7.?6 

2 IO M I3 +Bone cyst Humerus 6,000-9,000 r Osteogenic sarcoma Cahan et al? 

3 3 M 17; +‘ Bone cyst Femur 1,550 r Chondrosarcoma Cahan et ali 

4 I2 M 9 Bone cyst Humerus 5,580 r Osteogenic sarcoma Cahan ef al’ 

5 13 F 13 “Clondinessofantrum” Maxilla 3,600r Osteogenic sarcoma Cahan et al? 

6 I F 7 Bone cyst Tibia ? Chondrosarcoma Francisco et a/.8 

7 g M 7 Bone cyst Humerus. ? Osteogenic sarcoma Cruz ef al.’ 

8 12 M $ Bone cyst Humerus ? Fibrosarcoma Jaffe? 

9 9 F 7; Aneurysmal bone cyst Femur = 2,6cor Fibrosarcoma Lichtenstein?? 

Tase II 


SELECTED SERIES OF CHILDREN TREATED AT THE CHILDREN'S HOSPITAL MEDICAL CENTER 
(JANUARY, 1938 THROUGH DECEMBER, 1957) WHO SURVIVED TWO YEARS OR LONGER 


i ; 100— $00-  I,O000- 2,000- 3,000- 4,000- §,000~ 6,000~ aoe 

Diagnosis d ! ? S. À 7,c0oo+ r No.of 

499r goor I1,900r 2,900r 3,900r 4,900r §,90O0r 6,900r Cus 
Central Nervous System Tumors I 2 8 19 16 9 3 3 2 63 
Wilms's Tumor o o 9 21 18 7 I I o 57 
Neuroblastoma I I 1I 17 6 I I o o 38 
Hand-Schüller-Christian Disease 3 22 6 o o o o o o 31 
Lymphoma o 2 II 5 2 o o I o 21 
Others 4 4 Il 8 6 2 o I 1 37 





Total 9 31 56 7o 48 19 5 6 3 247 
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nosis of Wilms’s tumor (embryoma) of the left 
kidney was made. The family history was non- 
contributory, as was the child’s gestational, 
neonatal, and developmental history. 

Physical examination elicited normal findings 
except for a large, firm, smooth mass in the left 
flank. The tumor extended from the costal 
margin to the iliac crest and from the lateral 
abdominal wall to the midline. 

Routine laboratory studies were within 
normal limits, except for nonprotein nitrogen of 
45.2 mg./100 cc. Roentgenograms of the chest 
and long bones were negative. An intravenous 
pyelogram showed a large, poorly circumscribed 
soft tissue mass on the left, without abnormal- 
ity of the right kidney and ureter. 

On January 15, 1943 a laparotomy was per- 
formed. The tumor had infiltrated the posterior 
peritoneal wall, adjacent lymph nodes, and the 
renal vein. It was irregularly lobulated and 
arose from the lower pole of the kidney. It 
could not be completely removed and a left 
nephrectomy was done. Histologically, the 
tumor was composed of large sheets and islands 
of neoplastic cells. There was invasion of sur- 
rounding tissues, including the vessels. The 
pathologic diagnosis was embryoma. 

Following the nephrectomy, roentgen ther- 
apy was administered with the following tech- 
nical factors: 200 kvp.; 0.5 mm. Cu and 1 mm. 
Al added filtration (half value layer of 1.05 mm. 
Cu); 10 ma.; 5o cm. target skin distance. The 
free air dose rate at So cm. was 28 r per minute. 
(The doses which follow are all expressed as 
measured in air.) Daily, except Sundays, 200 r 
was administered to alternating anterior and 
posterior portals. The fields, which measured 
9.513 cm. extended from the right paraverte- 
bral plane to the left flank and from the level of 
D6 to S2. Fifteen treatments in nineteen days 
(January 16 to February 3, 1943) were given, 
with total doses of 1,400 r and 1,600 r to the an- 
terior and posterior portals, respectively. 

The child did well and was readmitted on 
June 6, 1944, at which time no recurrence of the 
tumor was evident. Roentgen therapy was 
again given, the technical factors being the 
same as those listed above. Opposing anterior 
and posterior ports were used, this time meas- 
uring 9X I2 cm. After an initial treatment of 
200 r on June 8, 1944, the daily dose was 
changed to 300 r, and seven additional treat- 
ments in eight days were delivered. The course 
terminated on June 16, 1944. Thus, a total dose 
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of 1,100 r was given to the anterior portal and 
1,200 r to the posterior portal. 

Calculations based on the above data were 
made for the total doses delivered to the left 
posterior rib cage (1 cm. below the skin) and to 
the tumor bed at the midplane. Standard depth 
dose tables? were employed and no corrections 
were made for the lack of homogeneity of the 
irradiated tissues, uneven distribution of dose 
across the field, etc. The figures which follow 
are approximations and are not meant to be 
precise assessments of the doses delivered. 
Thus, 2,566 r was received by the posterior por- 
tions of the ribs in the first course of roentgen 
therapy, while the tumor dose was 1,950 r as 
calculated at the midplane. The corresponding 
dosages during the second course were, 1,697 r 
and 1,357 r, totalling 4,263 r and 3,307 r to ribs 
and tumor, respectively. Using an appropriate 
conversion factor, the estimated rib dose in rads 
was 7,503.74 

Following this therapy the boy was seen at 
intervals and continued to do well. When he 
was fifteen years old, thirteen years after the 
completion or roentgen therapy, he first felt a 
lump in his chest which was slightly tender and 
painful. Two weeks thereafter he was read- 
mitted to the hospital. At this time, physical 
examination revealed a well-healed left rectus 
incision and no other abnormal findings except 
for a firm tender mass 3 cm. in diameter, asso- 
ciated with the eleventh left rib. Routine labor- 
atory examinations were normal except for 
occasional hyaline casts in the urine. 

Roentgen examination (Fig. 1) showed an 
irregularity of the bodies of the lumbar verte- 
brae, without erosion or destruction. The left 
iium was small and underdeveloped. A mild 
scoliosis in the thoracolumbar area was noted. 
The left eleventh rib showed an irregular 
architecture and expanded contour, with 
mottled density and punctate calcific deposits 
within a surrounding soft tissue mass. 

Operation on September 4, 1957 disclosed a 
firm mass, 4X 3X 5 cm., involving the eleventh 
rib. The cut surface showed several segments of 
paper-thin bony cortex which was entirely ab- 
sent over the medial aspect. The tumor, a solid, 
nodular, white, and translucent mass, extended 
through the pleura, which was not infiltrated. 
An en bloc excision was performed, with the re- 
moval of the tenth, eleventh, and twelfth ribs 
by disarticulation from the vertebrae. The 
associated soft tissues, including intercostal 
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muscles, blood vessels and were also 
excised. 

Microscopically (Fig. 2; and 3, ;7-C), the 
tumor was tound to have broken through a thin 
bonv cortex at a number of places and to have 
extended into the adjacent fibrous tissue but not 
into the muscle. Nodules of abnormal cartilage, 
separated bv thin fibrous septa, comprised 
most of the tumor. The centers of the nodules 
were often composed of mature cartilage with 
fewer cells and more matrix than in the periph- 
ery, Myxoid tissue was present in abundance. 
The ¢ cartilage cells were variable in shape and 

; and many had atypical nuclei and occupied 
large lacunae, some of which contained two and 
three cells. No gaint cells, areas of calcification, 
or bone formation were noted. In the periphery 


nerves, 
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apy wt P the left Iu e. The m pen 
nb, normal at the time of irradiation, now shows 
expansion and irregularity of outline. There is dis- 
ruption of the normal bony architecture. Mottled 
caleiheation is present within an associated soft 
tissue mass. Postirradiation abnormalities in the 
contour and size of the left ilium and of the dorsal 
and lumbar vertebrae are visible. 


after Roentgen Therapy 
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hig. 2. Case r. Low power magnification 


The bony portion of the rib is 
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section of the tumor. 
surrounded by tumor the lobulation of w 
ae The s smaller, , darker-s ; ne ol 
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seen in he p up per: and Kr lower portion “The 
pleura is at the inferior edge of the mass. 


of some nodules, rows of cells were present 
which resembled fibroblasts separated by cords 
of atypical nonfibrillar matrix. 
Postoperatively the boy did well an 
vears later showed no evidence of tumor. 
ever, the scoliosis (apex at Dio) EDU a 
marked increase and at that time measured 15” 
in recumbency and 25? in the oo position, 


No symptoms were present. 


d two 
$ 5 
How. 


Case ir. * B.H., a Negro girl, frst complained 
of abdominal swelling and vomiting in April, 
1954, when she was d vears old. At another 
hospital, physical examination. revealed an 
abdominal mass which was diagnosed as 


Wilms's tumor. It was found to infiltrate the 
liver and, during its removal, it was 
'Rush with the liver" but abdominal | spill Hage o 


tumor cells occurred. Her postoperative course 


excISe : 


| a 
was stormy and was complicated by hemor- 
rhage, shock, suture of a panely divided 


~ 


common iliac artery, and adrenal insufficiency 
requiring prolonged ACTH 
therapy. 

R* Postoperatively, roentgen = s was given 
to the right upper abdomen t i | 
and posterior portals, e: "x 


and co rti ISONE 


Mecasu ri ng 





cm. Air doses of 1 1,300 P026 na f D TE- 
+ i si ire i 
pectivelv, were given to these three portals 


from April 8 to 27, 1924. The technical factors 
* Details regarding the early roentgen treatment 
patient are report ed through the kimi épüperation of Dr. 


Alear ; Mercy Hospital, Springfield, Massachusetts. 








emploved vielded a half value laver of 1 mm. of 
Cu; the target skin distance was so cm. From 
June 9 to 19, 1954, an additional 1,200 rin air 
was given to a posterior portal directed to the 
right upper renal fossa through a 10X 10 cm. 
field. At the same time, treatment was directed 
to a left hilar nodule, employing 10X 10 cm. 
opposing thoracic portals. An air dose of 660 r 
was given to the anterior chest and 1,200 r to 
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Vic. 3. G4) Typical area of degenerating carti- 
lage with large hypertrophic cells in patterns 
resembling the endochondral sequence. Sev- 
eral lacunae have two nuclei in them. 
(B) Typical section from the more cellular 
parts of the tumor. Much pale blue or non- 
staining intercellular matrix is present. Cells 
resembling fibroblasts are common. Several 
mitotic figures are evident, Myxoid configur- 
ation of some cells occurs in these areas. 
(C) The most cellular area. The matrix ts 
variably scant or abundant. Cells show 
atypical size, shape, and staining reactions. 
The pattern does not resemble either carti- 
lage or myxoid tissue. These areas are prin- 
cipally in the periphery of the tumor. 





the posterior, Fhe depth dose was calculated at 
the level of the left rib cage posteriorly (1 cm. 
below the skin) and in the midplane in the same 
manner as in Case 1. The total estimated dose 
to the midplane was 1,246 r and to the posterior 
ribs, 1,800 r (3,168 rads). 

After this therapy the liver began to enlarge 
and on August 11, 1954 the patient was first re- 
ferred to this hospital. At that time physical ex- 
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amination showed a poorly developed girl 
whose principal physical findings indicated a 
fading radiodermatitis of the abdominal wall 
and a slight enlargement of the liver. The labor- 
atory findings were within normal limits and the 
roentgenographic survey of the chest and skele- 
ton showed only an increase in lung markings 
which was interpreted as radiation fibrosis. 
Treatment with a number of antitumor 
chemotherapeutic agents was then begun and 


child did well until November, 1924, at which 
time sudden flaccid paralysis of the right lower 
extremity without sensory loss was noted. She 
was again hospitalized and a presumptive diag- 
nosis of anterior pohomyelitis was made after 
mvelograms and other pertinent tests did not 
reveal any other explanation for the paralysis. 
The neurologic findings have persisted to the 
present; otherwise, the patient has been asymp- 
tomatic, albeit underweight and slow in de- 
veloping. 

In September, 1958, a lesion of the ninth left 
rib which expanded the cortex was discovered 
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log. 4. Case it. A five year old girl with a bone 
tumor developing two vears after roentgen 
therapy of the left chest. (4) May i7, togh: 
There isa faint, oval, radiolucent defect just 
rib. Postirradiation disturbances in normal 
development are apparent im the vertebral 
bodies. (B) February 28, 1957: The cortex of 
the affected rib is now thinned and expanded 
by the tumor. (C) July 31, 1958: Further 
widening of the rib in both diameters is ap- 
parent. There is also abrupt angulation of 


on routine roentgenographv. Retrospectively, 
the lesion could be seen as early as May 17, 
1956, at which time it was merely a juxtacor- 


" 
1 


tical radiolucency, 2 cm. in length, within the 
rib shatt and evident posteriorly (Pig. 4.7). 
Serial roentgenograms showed gradual growth 
of the lesion, which had begun to expand t 
cortex (Fig. 4, B and C). By September, 1958 it 
measured 2.0X r.3 em. and had widened the rib 
in an irregular fashion. No palpable mass was 
present. 

On September Ig, 1955 a segment of the 
ninth rib was removed. The resection included 
penosteum and normal bone on both sides. At 
operation, no invasion of soft tissues bv the 
rumor was noted. A postoperative roentgeno- 
gram taken on September 25, 1959 is shown in 
F 


i 
n pee 


& ts 


igure $4. 

Gross examination of the specimen removed 
at operation revealed a recent tracture through 
the thin cortex. The cancellous bone of the 
marrow was replaced by grav, firm, fibrous 


tissue which, on section (Fig. 6, .4, B and C3, 
H 


showed densely packed cells with variable 


£o 


Fig. 5. Case 11. September 25, 1959: Postoperative 
roentgenogram shows that a portion of the left 
ninth rib posteriorly is absent and there is a small 
osteochondroma of the right ilium. Postirradiation 
scoliosis and underdevelopment of the right in- 
nominate bone are also present. 


amounts of cellular matrix between them. The 
patterns of the matrix ranged from fairly ma- 
ture trabecular cancellous bone to primitive 
fibrillar collections between masses of cells. 
Foci of giant cells were present. No cartilage, 
fibrosis, inflammation, or degeneration was 
present. None of the cells showed atypical 
nuclear staining, and mitotic figures were infre- 
quent. 
DISCUSSION 


Only circumstantial evidence supports 
the contention that radiation has caused 
neoplasms to develop in cases such as those 
reported here. Points in favor of this cause- 
and-effect relationship in the present cases 
are: (1) the involved ribs showed no ab- 
normality before irradiation, There 1s no 
roentgen or histologic evidence to suggest 
that the tumors arose in pre-existing ab- 
normalities of the bone substance. (2) The 
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dose of radiation was sufficient in both pa- 
tients to cause growth disturbances in 
areas immediately adjacent to the in- 
volved ribs. (3) The incidence of primary 
tumor in ribs is infrequent and only a few 
cases have been reported. It is highly im- 
probab le, therefore, that these 2 tumors 


were primary, spontaneous lesions not asso- 
ciated with irradiation but arising coin- 


cidentally in the small group of patients 
who comprised the selected series. (4) 
Evidence for the carcinogenic action. of 
irradiation on. bone is well documented 
experimentally and clinically with respect 
to radium and mesothorium, and experi- 
mentally with respect to other bone-seek- 
ing radioisotopes. There are only a few re- 
ports of the possible carcinogenic potency 
of local external roentgen irradiation in 
animals. Lom Perhaps the long latent 
periods and paucity o f postirradiation bone 
tumors in patients have discouraged ex- 
perimental studies on this subject. The tre- 
quency with which these neoplasms de- 
velop in bone is not known with certainty. 
They must be rare because only 86 cases 
have been reported. It is noteworthy that 
24 of these were in children thirteen vears 
old or vounger at the time of irradiation. 
This frequency in children of over 25 per 
cent of the reported cases is markedly dis- 
proportionate, since children make up only 
a mos id ia the a seen in a 


24 childsen [n He in Table 1A, NEN 
developed in normal bones included in the 
field of roentgen therapy. Only 1 of these 
children received treatment for Wilms tus 
mor. He developed an osteogenic sarcoma 
in a rio, the same bone affected in our 2 
patients. No other rib tumors developed in 
the children listed in Tables 14 and 1B. 
The relationship between total roentgen 
dose, dose rate, and latent period, and the 
development of bone tumors (malignant 
and benign) is not clearly defined. Jones” 
has published a comprehensive report on 
the problem of dosage in postirradiation 
sarcoma, On the basis of his own experience 
and the experience of others, he supports 
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the contention advanced 
that a threshold dose of about 3,000 r is 
necessary for the production of malignant 


bv Cahan e al’ 


Nm 


tumors. Two extensive reviews?" and 
several additional case reports have since 
appeared. In some patients in whom the 
dose could be estimated accurately, sec- 
ondarv malignant bone tumors developed 








Fic. 6. Case ir. 67) Section including cortex of 
the rib on the left with intact periosteum. 
Tumor is invading the bone. Small amounts 
of reactive bone are present on the borders of 
the uninvolved portions. Tumor is present 
in the haversian spaces. Suggestions of the 
pattern of immature bone trabeculae can 1 
found in the tumor substance. (Band C) The 
cells of the tumor resemble osteoblasts or 
fibroblasts and there is abundant intercel- 
lular matrix. Although mostly fibrillar, it re 
sembles immature matrix in 
parts. The cells do not show abnormal num- 
bers of mitotic figures but some are pyk 
and others show degenerative changes. 





a 














bone sone 








after small doses»-for example, 1, 2 
More often, however, the level of | 


was exceeded. 

The latent period in the 38 cases re- 
viewed bv Jones? ranged from 3 to 22 
vears from the end of irradiation, with a 
mean interval of 8.6 vears. The latent 
period in our second case (two vears) 
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shortest hitherto recorded in children 
(Tables 14 and 15), while the latent period 
in our first patient 1s well beyond the 
average reported. 

Several reviews on the histology of post- 
irradiation sarcoma of bone have been 
published. Sabanas e 4/.,5 in 1956, sum- 
marized the 53 cases recorded in their 
bibliography and added 17. Most of them 
had radiation therapy for various types of 
lesions of bone, and the sarcomas, there- 
fore, arose in pathologic tissue which had 
been irradiated. Only 3 of their own cases 
and ro among those they had reviewed 
occurred in normal bones which happened 
to be in the path of radiation administered 
for adjacent lesions. Three patients de- 
veloped osteogenic sarcomas, which ap- 
peared thirteen, twenty-one, and thirty 
years after radiation therapy. In the ro 
cases which they reviewed, osteogenic 
sarcomas also predominated, the exceptions 
being I case reported by Copeland? (fibro- 
sarcoma superimposed on periosteal os- 
teoma) and 3 reported by Hatcher" 
(chondrosarcoma). Since the study of 
Sabanas ef al. was published, 6 additional 
reports have added 16 cases to the total of 
bone sarcomas as sequelae to irradiation, 
administered mostly to adults. Ten of these 
tumors occurred in previously normal bone 
tissue. Of these, the 4 cases reported by 
Cruz ef al in 1957 were osteogenic sar- 
. comas, as were 5 of the other cases re- 
ported. The tenth was a fibrosarcoma re- 
ported by Cade.? 

From the histologic data in the articles 
reviewed, only 2, or possibly 3, instances of 
chondrosarcoma have been recorded subse- 
quent to irradiation of previously normal 
bone. Cartilage is present in many post- 
irradiation osteogenic sarcomas. The same 
is true of the experimental postirradiation 
sarcomas after administration of radio- 
isotopes. However, cartilage rarely has 
been the predominant tissue in the clinical 
cases, as it was in our patient, R. O. 
(Case 1). His tumor was distinctly different 
from the others in the literature for which 
histologic data are presented, including the 
chondrosarcomas reported. Hatcher's 3 pa- 
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tients showed areas of reactive bone forma- 
tion and fibrous elements of neoplastic 
type, in addition to malignant cartilagi- 
nous tissue. The tumorin our Case 1 did not 
contain any elements other than cartilage 
and myxoid tissue. Although lobulated, the 
cartilage and myxoid structure was exten- 
sive and confluent, a finding not seen in 
postirradiation osteogenic sarcomas. In 
those cases, cartilage when present usually 
was found in small nodules interspersed in 
the main tissue mass. 

There was a wide diversity of opinion on 
the diagnosis of the tumor in our patient, 
R. O. The authors and some consultants 
believed it represented a chondrosarcoma. 
Others have thought that the tumor was 
nonmalignant, z.e., either a chondromyxoid 
fibroma or a chondroma. A diagnosis of 
chondromyxoid fibroma is usually based on 
the presence of numerous areas of myxoid 
tissue in which the cells show some bizarre 
features. These were occasionally seen in 
the lesion of R. O. Though the cortex was 
breached, there was no unequivocal exten- 
sion into the surrounding muscle, so we 
cannot exclude the possibility that fibrous 
tissue still encompassed the tumor. How- 
ever, the clinical history of rapid enlarge- 
ment of a painful tender mass argues 
against the diagnosis of chondromyxoid fi- 
broma. Jaffe’s 2 patients??? each with a- 
chondromyxoid fibroma in a rib, were 
asymptomatic and the diagnosis was in- 
cidental to roentgen examination of the 
chest. The roentgen evidence of punctate 
calcification present in our patient does not 
support the diagnosis, even though it might 
be suggested by the radiolucency and ex- 
pansion. As Jaffe points out, the distinc- 
tions between chondromyxoid fibroma, 
with or without malignant transformation, 
and chondrosarcoma of primary type are 
often difficult to draw. R. O.’s lesion repre- 
sents one in which histologic diagnosis is 
difficult, and in which the future course of 
the patient may illuminate the pathology 
further. 

In our Case 11, there was also some dis- 
agreement concerning the exact histologic 
diagnosis. The authors and most of the 
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consultants who saw the lesion thought it 
represented an osteoblastoma. Several 
others felt that the lesion was not a tumor, 
but rather an abnormal reparative reac- 
tion subsequent to a fracture. In support of 
this latter possibility 1s the known occur- 
rence of fractures in irradiated bone. This 
has been reported not only in the femoral 
neck after roentgen treatment of carcinoma 
of the cervix, but also in ribs following 
therapy for breast carcinoma. The time 
interval between cessation of treatment 
and the development of the lesion also 
corresponds to that described for post- 
irradiation fractures (usually one to five 
years), rather than that described for post- 
irradiation tumors (often more than eight 
years). However, most of the reported 
fractures were not examined histologically. 
Roentgenologically, they did not resemble 
the lesion under discussion, nor were they 
preceded by the appearance of an expand- 
ing radiolucent focus in the rib. It is prob- 
able that the fracture seen in the patient 
under discussion was secondary to the re- 
placement of bone by nonosseous tissue, 
probably neoplastic. 

Irradiation of growing bones can lead to 
disturbances in normal skeletal develop- 
ment. Some of these complications, e.g., 
scoliosis and exostosis, have been reported 
by Neuhauser et al.” and are exemplified by 
our patients. They both have postirradia- 
tion scoliosis and underdevelopment of the 
ilium. In addition, Case i1 developed an 
osteochondroma of the right ilium five 
years after roentgen treatment. 

One case reported by Cruz e a/.? is note- 
worthy in that the patient showed a post- 
irradiation osteogenic sarcoma in a clavicle 
and, in addition, an osteochondroma of the 
adjoining humerus. These complications, 
together with the relatively high frequency 
of postirradiation neoplasms, emphasize 
the need for prolonged and careful surveil- 
lance of all children receiving radiation 
therapy. 


SUMMARY 


In a selected series of 207 children who 
received roentgen therapy with 1,000 r or 
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more delivered to bone, 2 subsequently 
developed neoplasms of bone. Both bone 
tumors occurred in normal ribs included in 
the field of treatment. The tumors were 
atypical; one resembled a chondrosarcoma, 
the other an osteoblastoma. The latent 
periods were thirteen and two years, re- 
spectively. Both children had postirradia- 
tion scoliosis and hypoplasia of the ilium. 
One also developed an osteochondroma of 
the ilium. 


Jonathan Cohen, M.D. 
300 Longwood Avenue 
Boston 15, Massachusetts 
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CONGENITAL BIFID STERNUM WITH PARTIAL 
ECTOPIA CORDIS* 


By C. H. (JOSEPH) CHANG, M.D., and W. CLAYTON DAVIS, M.D. 


MAN, WEST VIRGINIA 


p ectopia cordis with congenital 
bifid sternum 1s, according to the cur- 
rent literature, a difficult problem for 
surgical repair and reconstruction. Sabis- 
ton,® in 1958, reported his successful repair 
in a child two years of age. The purpose of 
this paper is to present the case report of a 
child operated upon in the fourth year of 
life, using the method of Sabiston, and to 
discuss the radiologic findings associated 
with this defect. 


REPORT OF A CASE 


W.V.F., a four year old white boy, had been 
noted to have absence of the sternum in the 
midline since birth. The mother had reported 
pulsations beneath the skin and the condition 
had been undiagnosed until a local physician re- 
ferred him for thoracic surgical evaluation. The 
child was the thirteenth of 14 pregnancies and 
there was no family history of any other known 
congenital deformities. The past medical his- 
tory was entirely negative except for short epi- 
sodes of upper respiratory infections and tonsil- 
litis. The physical findings were normal except 
for the anomaly of the chest. This showed a 
prominent V-shaped defect in the area of the 
sternum. The two medial clavicular heads were 
separated by 5.5 cm. when the patient was in a 
normal standing position. The xiphoid process 
was present and united. The edges of the de- 
formity were composed of two sternal bodies. 
Coughing produced marked bulging in the area 
of the defect, showing evidence of bilateral 
pulmonary herniation into the mediastinum. 
Pulsation of the heart and great vessels was 
easily detectable by both inspection and palpa- 
tion. No cardiac abnormalities were discovered. 
Examination of the skin over the defect showed 
a I.5 cm. circular area suggestive of a scar. The 
skin in this area seemed to be fibrous in quality. 
There was no drainage present and no past his- 
tory of any drainage. This area had been visible 
since birth according to the mother. Complete 
blood cell count was normal except for eosino- 


philia. Blood chemistries were within normal 
limits. Urinalysis was normal. Serology was 
nonreactive. Stools for ova and parasites 
showed a few ova of Trichuris trichtura. Elec- 
trocardiogram was normal. Chest roentgeno- 
grams (Fig. 1, Æ and B) showed a wide separa- 
tion of the sternal ends of both clavicles and 
widening of the superior mediastinal shadow in 
the posteroanterior view. This finding was com- 
patible with a clinical diagnosis of bifid sternum 
with partial ectopia cordis. In the lateral view 
(Fig. 2, 4 and B) there was absence of the 
manubrial shadow and loss of convexity of the 
manubrio-sternal junction with concavity in 
the suprasternal region. Esophagram was with- 
in normal limits. 

On August 20, 1959 repair of the partial 
ectopia cordis and bifid sternum was performed 
under general endotracheal anesthesia. A mid- 
line incision was made, extending from 3 cm. 
below the thyroid cartilage down to the tip of 
the joined xiphoid process. Full flaps of skin 
and subcutaneous tissue were. raised and the 
pericardium was visualized beneath these 
flaps. Skin flaps, subcutaneous tissue and then 
the muscle layers were reflected from the ribs. 
The pericardium was freed from the under 
surface of the unjoined sternal bodies. The peri- 
chondrium was freed anteriorly and posteriorly 
from the cartilages. A triangular wedge of the 
connected xiphoid was excised. Two temporary 
sutures were placed around the sternal bodies, 
and, when these were tied, they reduced the de- 
fect approximately one-half its greatest width. 
The first four costal cartilages on either side 
were then freed and exposed subperichondrially. 
Oblique incisions were made in each of these 
cartilages and circumferential sutures around 
the bifid sternal bodies completely approxi- 
mated the defect due to the relaxation afforded 
by the oblique division of the four superior 
costal cartilages. The posterior and anterior 
portions of sternal periosteum were approxi- 
mated. Circumferential sutures around the 
sternal bodies were tightly joined. There was no 
evidence of entrance into the pleural cavities. 


* From the Radiological and Surgical Services, Man Memorial Hespital, Man, West Virginia. 
f Present address: Assistant Professor of Surgery, University of Pittsburgh School of Medicine, and Assistant Chief, Surgical 


Service, V. A. Hospital, Pittsburgh, Pennsylvania. 
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The subcutaneous tissue and skin were approxi- day, a 30 per cent left pneumothorax was im- 
mated. mediately relieved by thoracentesis. Following 

Motion pictures were made of the entire this, both lung fields remained clear and normal. 
operative procedure and the immediate post- The boy was given intensive preoperative and 
operative result showed a good functional and postoperative physical therapy and was dis- 
cosmetic repair of the preoperative defect. On — charged from the hospital on the seventh post- 
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and B, and 4) also showed approximation of the 
sternal ends of the clavicles. 


DISCUSSION 
EMBRYOLOGY 

In 1885 Madden, reporting a case of 
congenital fissure of the sternum, was the 
first to state that the condition was due to 
a failure of union of the two primitive 
cartilages from which the osseous sternum 
is formed. He remarked that this same im- 
perfection was quite frequently seen in 
hare-lip, often extending to the osseous 
structures beneath, such as the superior 
maxillary bone. Spina bifida and exstrophy 
of the bladder were felt by him to be other 
examples of the same type of fatlure of fetal 
development and nonunion in the mid- 
hne. Hanson, in discussing the ontogeny 
and phylogeny of the sternum in animals 
and man, added much to our understand- 
ing of congenital bifid sternum. He demon- 
strated that the sternum originates sepa- 
rately from the ribs as two longitudinal 
structures in the anterior thorax. The space 
between these two sternal bodies is present 
from the sixth to the ninth week embrvo. 
The bands also fuse laterally with the costal 
cartilages. [t is therefore apparent that in 
the rare instances of congenital bifid 
sternum there is a failure of this midline 
union. A defect results and through it the 
pericardium may herniate, being covered 


only by subcutaneous tissue and skin. This 
is the condition demonstrated in our pres- 
ent case. Gussow,? in 1946, first described 
the surgically unexplained scar-hke de- 
pression in the midportion of the anterior 
chest wall. Since then this has been noted 
by other authors and was definitely present 
in our case. He remarked that this round 
scar-like depression suggests an anomaly of 
the sternum. 





1 


lic. 4. Postoperative left lateral 
roentgenogram of chest. 
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ROENTGENOGRAPHIC FINDINGS 


Though Gussow? stated that the routine 
roentgenograms of the chest are not of 
much help in this anomaly, the frontal view 
of the chest is definitely of diagnostic 
value. 

Wide separation of the sternal ends of 
the clavicles and widening of the superior 
mediastinal shadow on the posteroanterior 
or anteroposterior roentgenograms of the 
chest are characteristic features of this 
anomaly (Fig. 1, Æ and B). The manubrial 
shadow is absent. On the lateral roentgeno- 
gram there is seen a loss of the usual con- 
vexity of the manubrio-sternal junction 
and the presence of a concavity in the 
suprasternal region (Fig. 2,4 and B). 


SURGICAL CONSIDERATIONS 


In 1947, Burton! reported his experience 
in the surgical treatment of congenital bifid 
sternum with partial ectopia cordis. Both 
of his cases were treated by a block of 
cartilage which was removed from the 
costal margin and placed over the defect. 
The cosmetic results were only moderately 
good. In 1949, Maier and Bortone’ per- 
formed a primary surgical closure. A good 
result was obtained by a direct suture pro- 
cedure in a six week old infant. In a discus- 
sion of Maier and Bortone’s paper, Klas- 
sent reported a similar case where an at- 
tempt at repair was unsuccessful. Longino 
and Jewett® described a successful primary 
approximation of a bifid sternum in a six 
day old infant. It is noted that there is gen- 
eral agreement that whenever possible the 
preferred management should be direct 
operative closure in early infancy. Sabis- 
ton® first reported a logical method of re- 
pair of congenital bifid sternum with 
ectopia cordis in older children. The repair 
which he described was the one used in our 
case and to our knowledge from a review of 
the literature the only other case thus 
treated. Our cosmetic and functional re- 
sults were considered successful; this was 
also true in the case reported by Sabiston. 
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The operation was considered simple and 
effective. The sliding costal cartilage tech- 
nique offered no difficulty in the correction 
of the deformity. The present authors agree 
that with Sabiston's technique there is no 
necessity for the use of tissue grafts or 
plastic materials in the repair of this 
malformation. 


SUMMARY 


I. A case of successful repair of con- 
genital bifid sternum with partial ectopia 
cordis in a four year old child has been pre- 
sented. This is the second successful case 
known to have been repaired by this 
method. 

2. Bifid sternum with partial ectopia 
cordis is a very rare anomaly, resulting 
from failure of union of the two primitive 
sternal bands. 

3. The characteristic roentgen findings 
are wide separation of the sternal ends of the 
clavicles and widening of the superior 
mediastinal shadow in the frontal view of 
the chest and loss of normal convexity at 
the manubrio-sternal junction in the lateral 
view. The manubrial shadow is absent. 


C. H. (Joseph) Chang, M.D. 
Man Memorial Hospital 
Man, West Virginia 
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CONGENITAL PARTIAL DEFECT OF THE PERI- 
CARDIUM ASSOCIATED WITH HERNIATION 
OF THE LEFT ATRIAL APPENDAGE* 


By C. H. (JOSEPH) CHANG, M.D.,t and TED F, LEIGH, M.D. 


ATLANTA, GEORGIA 


Ce pericardial defect is a 
A very rare anomaly, although Colum- 
bus’ described a case of pericardial defect 
as early as 1559. The first verified case of 
congenital absence of the pericardium was 
reported by Baillie! in 1793. 

In 1925, Moore and Shumacker!’ re- 
ported 64 recorded cases of periocardial de- 
fect. More recently Ellis, Leeds, and Him- 
melstein® compiled a total of 99 cases from 
the medical literature including 2 of their 
own. The present case report, together 
with a recent report of 5 such cases by 
Jones,” a single case by Brea eż a/.,* and 2 
cases by Hering eż al, brings the total 
number to 108. 

Partial pericardial defect is less common 
than complete absence of the pericardium. 
In some instances when there is a partial 
defect, there may also be herniation of all 
or a portion of the heart, and this may lead 
to the patient’s death. 

Syncope and sudden death were re- 
ported in one case by Boxall’ and in an- 
other by Sunderland and Wright-Smith;? 
in these cases, incarceration and strangula- 
tion of the heart were caused by a hernial 
ring of the pericardium. In our present case, 
there was a herniation of the left atrial ap- 
pendage through a partial pericardial de- 
fect. Similar cases have been reported, one 
by Keith, one by Osgood and Spector,!? 
and recently 2 by Hering e 27. 

The purpose of this paper is to describe 
certain characteristic roentgenologic fea- 
tures of congenital pericardial deficiency 
with herniation of the left atrial appendage 
and aid in the differential diagnosis of this 
abnormal configuration of the cardiac sil- 
houette. 


REPORT OF A CASE 


R.E.H. was a six year old white male who 
was admitted to Emory University Hospital 
for evaluation of a cardiac murmur which had 
been heard by the patient’s pediatrician six 
months earlier. The patient had a history of 
easy fatiguability and occasional paleness. 
Physical examination revealed a Grade Iv 
murmur in the pulmonary area which was con- 
tinuous through systole and diastole. There 
was radiation of this murmur into both sides of 
the neck, the left shoulder and the back. There 
was no cyanosis or clubbing, and the patient 
was normally developed and nourished. The 
family history was noncontributory. 

Cardiac fluoroscopy and chest roentgeno- 
grams disclosed a heart of normal size. The 
pulmonary blood flow was slightly increased 
and the aortic knob was prominent—two find- 
ings which suggested the diagnosis of patent 
ductus arteriosus (Fig. 1, 4 and B). In addition 
to these findings, there was also noted a sharply 
defined prominence on the left heart border 
just caudad to the main pulmonary artery seg- 
ment, which showed active pulsations para- 
doxical to those in the aorta and pulmonary 
artery. 

At operation, a patent ductus arteriosus was 
identified, and this was incised and ligated. In 
addition, the prominence on the left cardiac 
border was found to be a herniation of the left 
atrial appendage through a pericardial foramen 
(Fig. 2). This defect was covered with a flap of 
mediastinal pleura. 

Postoperatively, the patient developed peri- 
carditis with effusion on the seventh day. This 
was treated with antibiotics, and repeated 
pericardicentesis. On the fourteenth postopera- 
tive day, he was discharged in good condition, 
and has remained well since. 


INCIDENCE 
Partial pericardial anomalous defects 


* From the Department of Radiology, Emory University School of Medicine, Atlanta, Georgia. 
T Present address: Man Memorial Hospital, Man, West Virginia. - 
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Fic. 1. GA) Posteroanterior chest roentgenogram shows a sharply defined and smooth prominence on the left 
cardiac border just caudad to the main pulmonary artery segment; active pulsations paradoxical to those 
in the aorta and pulmonary artery were seen during cardiac fluoroscopy. The pulmonary flow appears 
slightlv increased and the aortic knob is somewhat prominent. (B) Right anterior oblique roentgenogram 
of the chest also shows the smooth prominence just caudad to the main pulmonary artery segment. 


have been encountered most frequentlv on 
the left side. In 108 cases recorded 1n the 
literature, the anomaly was left sided in 
73 (67 per cent) and bilateral in 3. 

Complete or almost complete defects 
with common pericardial and left pleural 
cavities are more commonly seen. In 46 
cases reported by Southworth and Steven- 
son,” 34 (76 per cent) had a complete de- 
fect in the pericardium, and in the remain- 
ing cases there was partial absence of this 
structure, which gave the appearance of a 
foramen of varying size. 

The anomaly appears to be more fre- 
quent in males than in females, the ratio 
being approximately 3:1. 


PATHOGENESIS 


Though the embryogenesis of pericardial 
defects in man 1s not settled, most authors 
are in agreement that thev represent a 
failure of closure of the pleural pericardial 
foramen. 

Keith," and Rusby and Sellors?. have 
suggested that herniation of an abnormal 
lung bud through the foramen might pre- 
vent its closure. Risel*! differed with these 
investigators and suggested as a cause an 


atresia of the pleural pericardial membrane 
with failure to join the lung roots. Mc- 
Garry believed that abnormal tension 
created by the rotation of the developing 
liver traumatized the pulmonary ridge from 
which the membrane develops. 

Perna! and Plaut?" proposed a vascular 
atrophy theory based on the hypothesis 
that premature atrophy of the left duct of 
Cuvier is causative in producing a de- 
ficiency of the blood supply to the pleural 
pericardial membrane. The latter theory 
has been generally accepted because it ac- 
counts best for the preponderance of peri- 
cardial defects on the left side. The possibil- 
ity that trauma may also play a part in the 
production of these defects is raised bw 
Moore and Shumacker's'* recent case, in 
which there was a past history of a crushing 
injury to the chest in an automobile acci- 
dent when the patient was five vears of age. 


ROENTGEN FINDINGS 


Th. first roentgen diagnosis of peri- 
and Himmelstein? in 1958. Dahl? in 1937 
inferred the presence of a communication 
between the pericardium and the left 
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pleural space. Following an artificial pneu- 
mothorax for treatment of pulmonarv 
tuberculosis in a man twenty years of age, 
a roentgenogram revealed a pneumoperi- 
cardium in addition to a left pneumothorax. 
kerlev? mentioned a case of congenital 
pericardial defect in which the diagnosis 
was implied after noting pneumoperi- 
cardium following a diagnostic pneumo- 
thorax on the right for investigation of a 
congenital lung cyst. Jones” also observed 
accidentally a well marked pneumoperi- 
cardium following a right sided diagnostic 
pneumothorax for a mediastinal mass. 
There are several different 
roentgenologic examinations which can be 
performed in the investigation of pericar- 
2 defects. These will be discussed briefly. 
Routine Chest Examination. In par tial 
us of the pericardium, the roentgen 
findings are variable, depending on whether 
or not there is associated herniation of the 
heart or lung. If there is a herniation of the 
heart or lung, the herniated part appears as 
a mass projecting from the cardiac border. 
Since the pericardial sac, in the frontal pro- 
jection, extends ane the level of the 
third through the seventh ribs in their ante- 
rior aspect, the mass should be located 
within this level. The size and the shape of 
the herniated mass is dependent on the size 
of the foramen and the herniated part. 
In our case, the herniation is best shown 


in a slight right anterior oo view | 


the chest C qu ^ 
in the cases reported b. TREES et aL! are 
identical to those of our case. [n the case 
reported by Rusby and Sellors? the roent- 
gen findings are also similar but, in theirs, 
the mass was due to a lung cvst residing in 
the pericardial defect. Brea e£ a/.4 observed 
a smooth — on the left just below 
the aortic arch. Case 9 of Jones? had a 
right mediastinal mass due to the presence 
of a lung cvst associated with a pericardial 
defect. 

In those instances where there is a partial 
pericardial defect without an associated 
herniation, there is no demonstrable ab. 
normality in the cardiac silhouette. The 


tvpes of 
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Fic. 2. Photograph taken at operation indicates the 
rim of the partial pericardial defect (solid arrows) 


and the herniated left atrial appendage (broken 


arrows) through the pericardial defect. 


cases reported by Dahl? and by Venturini 
and Pesci? were of this tvpe. 

In complete pericardial defect the roent- 
genographic characteristics are quite differ- 
ent and these are well described by Ellis, 
L E and Himmelstein.’ 

2. Diagnostic Pneumothorax. This is a 
most important diagnostic method of in- 
vestigation for a congenital pericardial de- 
tect; the demonstration of a pneumoperi- 
cardium following induction of an artificial 
pneumothorax is diagnostic. =e red 
thors (Dahl,* Rusby and Sellors 
and Jones") have reported ee ACC recu 
demonstration of communications between 
the pericardial and the pleural space follow- 
ing the introduction of air into the pleural 
space. 

Ellis e£ al.’ have recommended, for lett 
pericardial defects, a right posterior. ob. 
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lique roentgenogram of the chest taken 
with the horizontal beam and the left side 
down, following introduction of $oo cc. of 
air into the left pleural space. The absence 
of a pneumopericardium following pneumo- 
thorax does not necessarily rule out the 
presence of a pericardial defect, since in 
some cases adhesions might prevent the 
accumulation of air in the pericardial sac. 

3. Cardiac Fluoroscopy. Fluoroscopy, 
especially with an image amplifier, may be 
helpful to differentiate from a mediastinal 
tumor; and observation of a paradoxical 
pulsation to those in the aorta and pul- 
monary artery might aid in establishing a 
diagnosis. Our case showed marked pulsa- 
tion of the mass, and it appeared to be ap- 
parently paradoxical to the contraction of 
the pulmonary artery and the aorta. Rusby 
and Sellors’ case also showed the mass to 
be pulsatile; however, it was distinct from 
the aorta. 

4. Angiocardiography. This procedure 
may help to rule out other cardiac abnor- 
malities and will give positive information 
concerning the anatomic location of the 
herniated part in the case of a partial 
pericardial defect. It will also permit a 
differential diagnosis between herniated 
heart and lung. Kjellberg, Mannheimer, 
Rudhe and Jonsson, in their textbook on 
congenital heart disease, reproduced an 
angiocardiogram showing herniation of the 
right ventricle through a large left peri- 
cardial defect in a six year old girl who also 
had a patent ductus arteriosus. Recently, 
Hering eż al. diagnosed a congenital peri- 
cardial defect with herniation of the left 
atrial appendage preoperatively by angio- 
cardiographic study in a twenty-two year 
old sergeant of the United States Marine 
Corps. 


DISCUSSION 


A review of the literature indicates that 
in the human subject absence of the peri- 
cardium is without significance. Moore and 
Shumacker" carried out total or partial 
resection of the pericardium in 65 dogs and 
concluded that in none of these animals 
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was there any indication of impaired 
cardiac function or dilatation of the heart 
resulting from the procedure. 

The main hazard associated with con- 
genital partial pericardial defect appears to 
be herniation and incarceration of the heart 
through the pericardial foramen. In 2 
reported cases,??' syncope and death within 
hours occurred from incarceration and 
strangulation of the heart by the hernial 
ring of the pericardium. 

A complete absence of the pericardium 
causes no serious disturbance, and may 
produce variable cardiac murmurs and mild 
chronic chest symptoms. The two cases of 
Ellis, Leeds, and Himmelstein® had unex- 
plained chest pain, possibly related to the 
pericardial defect. Superimposed pulmo- 
nary or pleural infection, however, will be 
dangerous. 

Other associated congenital anomalies 
are also reported in the literature. Kjell- 
berg, Mannheimer, Rudhe and Jonsson," 
Osgood and Spector,!* and our present case 
had patent ductus arteriosus. The case of 
Rusby and Sellors® and $ cases of Jones? 
had bronchogenic cysts. Brea, Croxatto 
and De Allt found an aberrant pulmonary 
lobe associated with pericardial defect. 
Moore and Shumacker's" case had tri- 
cuspid insufficiency of unknown etiology. 
Ladd's5 case showed an associated large 
left diaphragmatic hernia. 

Patching of the partial pericardial defect 
with a flap of mediastinal pleura may pre- 
vent herniation of the heart and incarcera- 
tion by the herniated ring of the pericar- 
dium. The partial defect in our case was 
covered with a flap of mediastinal pleura. 
Though, postoperatively, this patient de- 
veloped pericarditis with effusion, he was 
treated satisfactorily with antibiotics and 
pericardicentesis. Wide resection of that 
portion of the pericardium could also pre- 
vent herniation and may eliminate im- 
mediate postoperative complications. 

In addition to the congenital pericardial 
defect, the acquired herniation as a sequela 
to intrapericardial surgery, is frequently 
encountered. 
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SUMMARY 


A case of congenital partial pericardial 
defect associated with herniation of the 
left atrial appendage is presented. This pa- 
tient also had a patent ductus arteriosus. 

The literature pertaining to this ab- 
normality is reviewed, and incidence, 
pathogenesis and roentgen findings are dis- 
cussed. 

Congenital absence of the pericardium 1s 
a rare anomaly. In the majority of reported 
cases, it was found on the left side (67 per 
cent). Three cases having defects on both 
sides are reported in the literature. The 
anomaly is more frequent in males than in 
females, the ratio being approximately 3:1. 

The roentgen findings in this anomaly 
show certain characteristics. On the rou- 
tine chest roentgenogram, an abnormal 
cardiac configuration is seen, there being a 
smooth projection from the left cardiac 
border just caudad to the main pulmonary 
artery segment. On fluoroscopic examina- 
tion pulsations are noted in the mass, which 
appear to be paradoxical to those of the 
pulmonary artery and aorta. The demon- 
stration of pneumopericardium following 
induction of artificial pneumothorax is 
diagnostic. Angiocardiographic studies are 
helpful in determining the anatomic site of 
the herniation through the pericardial de- 
fect. 

Repair of the pericardial foramen with 
mediastinal pleura may prevent herniation 
and incarceration of the heart. It is pos- 
sible, however, that wide resection of that 
portion of the pericardium may also pre- 
vent incarceration and strangulation of the 
heart. 


C. H. (Toseph) Chang, M.D. 
Man Memorial Hospital 
Man, West Virginia 
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ROENTGENOGRAPHIC FEATURES OF ASPLENIA, 
A TERATOLOGIC SYNDROME OF 
VISCERAL SYMMETRY* 


By WILLIAM J. FORDE, M.B., and NATHANIEL FINBY, M.D.1 


NEW YORK, NEW YORK 


Co. absence of the spleen is 
often part of a syndrome of congenital 
anomalies consisting of malformations of 
the heart, partial situs inversus, symmetric 
lobulation of the liver and the lungs, 
anomalies of arteries and veins and per- 
sistence of the dorsal mesentery to the duo- 
denum and colon.19:13:1415 This is a rare syn- 
drome, but has been reported in the medi- 
cal literature with increasing frequency in 
recent years. ?.4 

Putschar and Manion? reviewed the 
literature in 1956 and noted that 78 cases of 
congenital absence of the spleen had been 
reported; of these 29 cases were associated 
with malformations of the heart and partial 
situs inversus, and 20 cases were associated 
with cardiac malformations without situs 
inversus. Polhemus and Schafer in 1959 
were the first to point out that such congen- 
ital anomalies and absence of the spleen 
have a relationship. An excellent mono- 
graph was written by Ivemark?? in 1955 in 
which he collected the cases in the liter- 
ature from the first case of Martin (1826) 
and added 14 cases of his own. Ivemark!? 
noted that congenital asplenia was found 
only 12 times in 7,032 necropsies at the 
Boston Children’s Hospital; associated 
anomalies of the heart and great vessels 
were present in 1I of these instances. He 
suggested that the syndrome of asplenia 
assoclated with malformations should be 
termed ''asplenia, a teratologic syndrome 
of visceral symmetry." He postulated that 
the basic lesion of the heart occurred during 
organogenesis when the spleen should have 
been in its early formative stage of develop- 
ment. 


EMBRYOLOGIC CONSIDERATIONS 


To better understand this syndrome, it 
Is pertinent to briefly review the embry- 
ology of the spleen. By the 14 mm. (six 
weeks) stage the spleen can be identified as 
a projection from the mesogastrium be- 
tween the pancreas and stomach.*!” The 
splenic anlage first appears as a meso- 
dermal condensation in the dorsal meso 
gastrium. From this mesogastrium several 
splenic anlagen differentiate. The fusion of 
these splenic aggregates usually forms a 
single normal spleen. 

Embryologically, the association of the 
anomalies can be related to the develop- 
mental arrest and malformation initiated 
during the fifth to seventh week of gesta- 
tion.!^4 At this time the splenic primordia 
develop as noted, the heart separates in- 
completely into two chambers, the defini- 
tive pulmonary lobes are forming and the 
intestine, previously freely movable within 
the scope of its restraining mesentery, be- 
gins its definitive rotation and attach- 
ment.?4^ [vemark!?^ postulates that the ad- 
verse causes which may be responsible for 
dystrophy of the splenic primordium like- 
wise affect the heart and other organs at 
this early stage. A tendency towards vis- 
ceral symmetry as noted in this symdrome 
and the absence of the spleen, the only uni- 
lateral mesenchymal organ of the body, 
was emphasized by Putschar and Manion,” 
who consider the disturbance to be funda- 
mentally a deviation from the normal de- 
velopment of right and left alaterality, re- 
sulting usually in various degrees of bi- 
lateral right sidedness. The frequent find- 
ing of persistent truncus arteriosus, trans- 


* From the Department of Radiology, The New York Hospital—Cornell Medical Center, New York, New York. 
t Director of Radiology, St. Luke's Hospital, New York, New York. 
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position of the great arteries, pulmonary 
atresia or stenosis, various anomalies of the 
atrioventricular canal, especially complete 
common atrioventricular canal and cor bi- 
loculare, has led to the consideration that 
the cardiac manifestations represent ab- 
normal septation of the conotruncus and 
abnormal division of the atrioventricular 
canal. . 

Approximately r00 cases of this syn- 
drome have now been described. Congen- 
ital absence of the spleen is a rare anomaly 
which, in adults, is usually discovered un- 
expectedly at operation or necropsy. Most 
cases are seen in young subjects because 
associated developmental-abnormalities are 
apt to shorten life. The most frequent of 
these are cardiac malformations and par- 
tial situs inversus of the abdominal organs. 
These were present separately or together 
in 49 of the 79 cases reviewed by Putschar 
and Manion." Because of the serious and 
complex nature of the cardiac malforma- 
tions associated with asplenia, only 4 of 
these 79 patients lived three or more years. 
The majority of the patients were males. 


William J. Forde and Nathaniel Finby 


SEPTEMBER, Ig61 


In the vast majority of reported cases the 
diagnosis was made at autopsy. 


MATERIAL 


Five patients with complete absence of 
the spleen have been autopsied at The 
New York Hospital. These are tabulated 
in Table 1 and reported below. 

The cardiovascular findings are of par- 
ticular interest. All 5 patients had cyanotic 
heart disease due to cor biloculare. Asso- 
ciated cardiovascular abnormalities in- 
cluded a right sided aortic arch, a bilateral 
superior vena cava, partial situs inversus, 
pulmonary stenosis and atresia and 
anomaly of brachiocephalic vessels. 

One patient had symmetric lobation of 
the liver and another a centrally placed 
liver. Three patients showed abnormal 
lobation of the lungs. 

Partial situs inversus was present in 3 of 
the 5 patients, confirming the statements 
48.14 that a partial situs inversus of the 
abdominal viscera in a patient with cyano- 
tic heart disease and the hematologic ab- 
normalities of asplenia indicate that the 


TABLE I 


FINDINGS IN § CASES OF ASPLENIA AUTOPSIED AT THE NEW YORK HOSPITAL 


Case No. Clinical Data 

I. White male, aged 4 yr. 
Cyanosis, congestive failure 
and repeated infections 


II. White female, aged 3 mo. 
Cyanosis and congestive 
failure 


White female, aged 21 yr. 
Cyanotic since birth, re- 
peated infections and con- 
gestive heart failure 


II. 


Cava 


IV. Negro female, aged 2 mo. 
Cyanosis and dyspnea 


V. White male, aged 2 da. 
Cyanosis 


. Cardiovascular Findings 


Cor biloculare; anomalous ori- 
gin of brachiocephalic vessels 


Cor biloculare; pulmonary 
stenosis; bilateral superior 
vena cava; right aortic arch 


Cor biloculare; right aortic 
arch; bilateral superior vena 


Cor biloculare; right aortic 
arch; dextrocardia 


Cor biloculare; atresia of pul- 
monary ostium; patent 


Other Autopsy Findings 


Malrotation of colon; abnormal 
lung lobation; absent spleen 


Dextroposition of stomach; mal- 
rotation of cecum; symmetric 
lobation of lungs; absent 
spleen 


Centrally placed liver; partial 
situs inversus; right sided 
stomach; absent spleen 


Incomplete .situs inversus; 
bilaterally symmetric liver; 
right sided stomach; absent 
spleen 


Symmetric lobation of lungs; 
absent spleen 


ductus arteriosus 
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heart lesion is of the cor biloculare tvpe. 
Angiocardiographic studies were performed 
in 2 patients and showed abnormality com- 
patible with situs inversus plus dextroposi- 
tion of the aorta in Case 1 and a left supe- 
rior vena cava in Case il, 

It 1s of interest to note that there were 
also 2 cases of hy posplenia in the autopsy 
files of The New York Hospital. One was 
associated. with anomalies in the cardio- 
vascular svstem; namelv, defects in the 
interatrial and interventricular septa, right 
sided aortic arch and anomalous pulmo- 
nary veins. The other patient had a coarc- 
tation of the aorta of the infantile tvpe and 
a patent foramen ovale. [n addition, 
Brandt and Liebow? noted that similar but 
less complex anomalies mav be found i 
polvsplenia. 


REPORT OF CASES 


Case r This male infant was seen at The 
New York Hospital on March 20, 1945 at the 
age of three months because of m spnea and 
cyanosis. He was the product of a full term 
normal delivery and T mother’s prenatal 
course was uneventful. He had been essentially 
well until the onset of an upper respiratory in- 
fection two days before admission. 

He was noted to be acutely ill and had rapid, 
irregular respirations. The heart was enlarged 
almost to the anterior axillary line, a precordial 
bulge was noted and a thrill was felt to the left 
of the sternum. There was a systolic murmur, 
maximum in the third left interspace. He was 
digitalized and given antibiotics and oxygen. 
Angiocardiography was performed on April 12, 
1955 and showed a single large atrium and a 
large nce with dextroposition of the aorta 
(Vig. 1). He showed satisfactory response to 
e and was discharged on Apri T20 1955 

After discharge the patient had repeated 
bouts of upper respiratory infection and gained 
weight slowly. Development was somewhat re- 
tarded. 

Laboratory studies on January 24, 1956 
showed the blood hemoglobin to be to. 5 gm. 
per cent; white blood cell count 28,000 with 68 
per cent i mphocytes, 1 per cent monocytes, 2 
per cent basophils, and 29 per cent polv- 
morphonuclear leukocytes. Blood smear showed 
hypochromia, target cells, polychromatic cells 
and spherocytes, An eeraa dorr am was in- 
dicative of right ventricular hypertrophy. 


Roentgen Features of Asplenia 


HG 
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Case r. 
single large atrium and a single large ventricle with 
simultaneous filling of the pulmonary arterial cir- 
culation and a dextroposed aorta. 


13058. Frontal angiocardiogram showing a 


On January 26, 1956 pneumoperitoneum 
(Fig. 2) and laminagr aphy of the abdomen con- 
firmed the clinical suspicion of an absent spleen. 
On February 19,1956 he developed a left otitis 
media and thereafter he continued to have re- 
current ear infections. Cardiac catheterization 
was carried out on March 22, 1956 and showed 
a 75 mm. Hg pressure gradient from nght 
ventricle to pulmonary artery, The “right” 
ventricular systolic pressure was identical to 


the brachial artery systolic pressure. The 
catheter entered a superior right pulmonary 
vein from the "right" atrium. 


Chest roentgenograms showed a large heart 
shadow which increased in size betwee! fü 


January 23, 1956 (Fig. 34) and October to, 
1957 di ig. 35). Upward tilting of the apex, a 
right sided aortic arch, a concave 2 
artery segment, diminished pulmonary vascu. 
larity, symmetry of the major bronchi and a 
bifid right fourth rib were also demonstrated. 
He subsequently had three hospital admis- 
sions for pneumonia and died on October y, 
198g. Autopsy specimens showed cor biloculare 
(failure of the interauricular and interventricu. 
lar septa to develop). The heart and lungs to- 
gether weighed 285 gm. (normal weight 225 
gm.). The superior and inferior vena cava and 
the pulmonary veins entered a common auricle 
which was dilated and hypertrophied. A right 
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auricular appendage was present anterolaterally 
and a left auricular appendage was present 
posteriorly. A wide muscular band extended 
from the right lateral wall of the auricle to the 
posterior base of the valve between the auricle 
and ventricle (Ig. 47). The valve was 12 cm. 
in circumference and had three thickened leat- 
lets with thickened cordae tendinae. The 
medial leaflets had three poorly defined divi- 
sions. The wall of the dilated common ven- 
tricle was hypertrophied and the endocardial 
surface was thickened. A common outflow tract 
led to the aorta anteriorly and the pulmonary 
artery posteriorly (Fig. 48). The aortic valve 
as 4.5 cm. in circumference and the sinuses of 
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Valsalva were dilated. The pulmonary artery 


was 2.5 cm. 1n circumferenc 
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There was anomalous origin of the vessels 
arising from the aortic arch. A right subclavian 
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Fic. 2. Case 1. Angiocardiogram in the upright posi- 











: z : 4, and right common carotid artery arose from 
tion after pneumoperitoneum showing a normal ind right oe = tid s $ d iu 
diaphragm and no evidence of splenic shadow. the right side of the aortic arch and an innomi- 
This was confirmed by multiple projections and hate artery from the left side. There was ab- 
laminagraphy. normal lobation of the lungs. In the lett lung 





Fic. 3. Case 1. Teleroentgenograms of the chest. 67) Examination on January 23, 195 6 showing enlargement 
of the cardiac shadow, upward tilting of the apex, concavity of the pulmonary artery segment and hvpo- 








vascularity of the lung fields. There is a congenital anomaly of the anterior aspect of the right fourth rib 
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and a right aortic knob. (B) Examination on October 10, 1937 showing increase in the size of the cardiac 


shadow. symmetry of the right and left bronchial tr 
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three secondary bronchi and three main lobes 
were present. A small lobe was attached to the 
left apex and two extra lobes adjoined the left 
lower lobe. In the right lung, a small lobe was 
attached to the right apex and an extra Jobe ad- 
joined the right lower lobe. 

The spleen was absent. There was acute and 
chronic bronchitis with bronchiectasis and 
emphysema. There also was incomplete rota- 
tion of the large bowel (cecum mobile). The 
cecum lay on the left side and the entire large 
bowel was free in the abdominal cavity; its 
mesentery was attached to the posterior ab- 
dominal wallin the midline. 


Case u. This three month old white girl was 
the product of a normal full term delivery fol- 
lowing an uneventful antenatal course. She was 


Fic. 4. Case 1. Autopsy specimens showing cor biloc- 
ulare. (4) A common auricle and a common ven- 
tricle are clearly seen. Note the muscular band ex- 
tending from the right lateral wall of the auricle to 
the posterior base of the valve between the auricle 
and ventricle. (8) The pulmonary artery and 
aorta arise from a common ventricular outflow 


tract. 


Roentgen Features of Asplenia 
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Fic. <. Casein Teleroentgenogram of a three month 
old female showing an enlarged heart shadow, a 


widened superior mediastinum, clear lung fields 
and a right sided stomach. 


noted to have intermittent cvanotic attacks 


and a heart murmur and was admitted for 
studv. 
A chest roentgenogram (Fig. 5) showed a 


large heart with a wide superior mediastinum. 
A straight left border of the mediastinal shadow 
indicated a bilateral superior vena cava. Lung 
fields showed diminished vascularity. The 
right sided stomach shadow indicated partial 
situs In versus. 

Physical examination disclosed a well de- 
veloped cyanotic white infant. There was 
tachvcardia and a systolic high pitched mur- 
mur loudest in the second and third intercostal 
space over the sternum. No thrill was felt. The 
abdomen was soft and slightly protuberant 
with the liver edge 2 cm. below the right costal 


margin, 
Laboratory studies showed a blood hemo- 


globin of 16 gm. per cent; the white blood cell 
count was 12,800 with 21 per cent lymphocytes, 
8 per cent monocytes and 41 per cent polv- 
morphonuclear leukocytes. An electrocardio- 
gram showed left axis deviation and left ven- 
tricular hypertrophy. 

Her cyanotic attacks increased in frequency 
and severity with gradual deterioration, She 
died at three months of age. 

Autopsy revealed a bilocular heart with in- 
complete partitioning of the atria, a single 
ventricle, a common atrioventricular canal, 
pulmonic stenosis, bilateral superior vena cava 
and a right aortic arch (Fig. 6 4). 

The heart was moderately enlarged. A right 
superior vena cava and the inferior vena cava 
entered the right portion of the atrium, The 
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Vic. 6. Case n. Autopsy specimens showing 
cor biloculare. (4) Anterior view of exposed 
chest and upper abdomen. Note the en. 
larged heart, large anterior aorta with a 
nght aortic arch, small pulmonary arteries, 
left sided innominate artery and a left su- 
perior vena cava. The spleen was absent. 


(B) Heart opened to show incomplete septation of the atria and a large, hypertrophied single 


ventricle. There is a common atrioventricular valve 


pulmonary veins and a left superior vena cava 
entered the left portion of the atrium. A 1 cm. 
defect, apparently representing the ostium 
secundum was evident in the upper portion of 
the interatrial septum; the inferior portion was 
absent. A common atrioventricular valve with 
4 leaflets was present. There was no inter- 
ventricular septum, but a large leafler of the 
atrioventricular valve divided the ventricle into 
2 chambers (Fig. 6 B). One chamber communi- 
cated with the atrium; the other communicated 
with the pulmonary artery and aorta, 

The pulmonic valve was stenotic and had 
two thick small cusps. The aorta was of normal 
caliber, anterior and to the left of the pulmo- 
nary artery. There was a right aortic arch. The 
innominate artery passed to the left side of the 
neck, and the right common carotid and sub- 
clavian arteries orginated as separate trunks 
from the arch of the aorta. 


Absence of the spleen and dextroposition of 


the stomach were noted. The entire colon was 
in the left lower abdomen. There was sym- 
metric lobation of the lungs; each had three 
lobes. 


with four leaflets, 


Case nr. This female was first admitted at 
the age of twenty on January 19, 1950 with a 
history of heart trouble all her lite beginning 
with dyspnea and a heart murmur in infancy. 
She was first noted to be cyanotic at the age of 
one week. She had been subj ject to bronchitis 
and repeated episodes of pneumonia, 

She dev eloped à severe pheumonia four vears 
prior to admission and was hospitalized at an- 
other hospital. At that time she had severe 
shortness of breath and ankle swelling. She was 
digitalized and subsequently was able to con- 
tinue normal activity until six months before 
her admission when she again noted increasing 
shortness of breath and ankle edema. 

Examination showed a well developed woman 
with cyanotic lips. The apex cardiac impulse 
was in the fifth intercostal space in the left an- 
terior axillary line. There was a systolic thrill, 
maximal over the sternum. Auscultation re- 
vealed a rough and loud systolic murmur over 
the entire precordium, loudest in the left para- 
sternal area. A soft and blowing diastolic mur- 
mur was audible over the precordium, best 
heard along the sternal border. There was nor- 
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mal sinus rhythm. She had marked clubbing of 


and toes with cyanotic nailbeds. 

studies showed a blood hemo. 
globin of 25.5 gm. per cent and a red blood cell 
count of 7.5 million. Hematocrit was 72 per 
cent, and the white blood cell count was 9,600 


her fingers 
Laboratory 


with a normal differential. An electrocardio- 
gram showed a bundle branch block. 


A roentgenogram of the upper abdomen 
(Vig. 7) disclosed dextroposition of the stomach 
with partial transposition of the liver. A chest 
roentgenogram (lig. 8) showed an enlarged 
heart and normal pulmonary vascularity. 
Angiocardiograms (lig. 9, -f and B) revealed a 
left superior vena cava and a large posterior 
atrium and ventricle. There was simultaneous 
filling of a right aortic arch and the pulmonary 
artery. Cardiac catheterization showed a right 
superior vena cava and no distinction between 


the right and left atrium. There was "right" 
ventricular hypertension, 

She did well for two months following dis- 
charge but then was re-admitted because of 
respiratory distress and fever of unknown 


ongin. She died on September 22, 

Autopsy showed multiple congenital anom- 
ales. Cor biloculare with a common outflow 
chamber, dextroposition of the aorta, and a 
persist tent left superior vena cava were present. 


1950 


Sido 


Fic, 7. Case nt A roentgenogram of the lower chest 
and upper abdomen after barium ingestion show- 
ing a right sided stomach and a centrally. placed 
small intestine. Note the central position of the 
hver and the left dorsal scoliosis. 


Roentgen Features of Asplenia 








Chest 


Teleroentgenogram o 
shows an enlarged heart shadow. T 
I 


mediastinum is narrow with straight borders. 
T^ 
| 


Lic, 8. Case IN. i the 
he superior 
The 


lung vascularity is within normal Inmits. 


A single large auricle had a small rudimentar 
septum hangi ing from the middle of its anterior 
wall. Four pulmonary veins emptied into the 
right side of the auricle, while the inferior vena 
cava and the two superior venae cavae entered 
the left side of the chamber. There were two 
openings leading from the auricle: a well formed 
tricuspid valve led into a large ventricle, the 
wall of which was ro mm. thick. A small slor- 
like opening at the left inferior position of the 
auricle suggesting a Sud meus mitral valve 
but devoid of any cusps led into a small our- 
How chamber situated in the left upper aspect 
of the heart. The large ventricle also comn d 
cated with the outflow chamber thi ‘ough a cusp- 
less opening situated medially behind the tri- 
cuspid valve. Both the aorta and the pulmo- 
nary artery originated from this outflow cham- 
ber, the aorta anterior to the small pulmonary 
artery. The pulmonic valve was bicuspid. The 
aorta had a right sided arch, but was otherwise 
normal except for eg atheromatosis. The 
two coronary arteries arose side by side from 
the posterior sinus of Valsalva. 

There was partial situs inversus, The liver 
was located Pd. A P id 2s 


ae Wi “th the d dn on e lel ft 
was absent. 
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Fic, g. Case iit. 67 and B) Angiocardiograms in frontal and lateral protections showing a left superior vena 
cava. There is a large posterior atrium and a large ventricle (cor biloculare). A right aortic arch and the 
pulmonary artery opacified simultaneously. 


Case iv. This two month old Negro female 
was admitted on December 17, 1949 because of 
dyspnea and cyanosis. She was born on Octo- 
ber 11, 1949 at another hospital and was the 6 
pound 11 ounce product of a full term spon- 
taneous delivery. There were no complications 
during either pregnancy or delivery. The 
mother was told of no abnormality in the child 
at the time of discharge. 

At about the age of three weeks the baby was 
examined by her physican and was said to have 
a heart murmur. The baby’s lips were some- 
times blue, especially when crying. When two 
months old the infant developed a "cold" with 
heavy breathing and an occasional cough. 
Breathing was rapid and the infant seemed 
very restless, with several episodes of vomiting. 

lFxamination. on admission showed a well 
developed and well nourished acutely ill in- 
fant with dyspnea and flaring alae nasi. The 
lips, nails and mucous membranes were cya- 
notic. The lungs were clear to percussion and 
auscultation. There was a thrill over the right 
parasternal area in the third and fourth inter- 
spaces. There was a loud harsh systolic murmur 
in the second to fourth intercostal spaces, 
transmitted over the whole precordium into the 
neck and the right axilla. The liver edge was 3 
cm. below the right costal margin, extending 


^ 


across to the left axillarv line, and slightly 
further below the costal margin on the left. The 
fingers and toes were cyanotic and clubbed. 

Laboratory studies showed a blood hemo- 
globin of 17 gm. per cent; a red blood cell count of 
5,300,000; and a white blood cell of 9,000. An 
electrocardiogram showed right axis deviation 
and tracings compatible with a true dextro- 
cardia. 

A roentgenogram of the chest and abdomen 
(lig. 10) revealed a large heart which nearly 
filled the thoracic cavity. The liver was bi- 
laterally symmetric, lying transversely across 
the entire upper half of the abdomen. Fluoros- 
copy showed dextrocardia and dextroposition 
of the stomach. 

She was placed in an oxygen tent and treated 
with penicillin and digitalization. She showed 
no improvement and expired on the third day. 

Autopsy showed multiple congenital anom- 
ales with incomplete situs inversus. There 
was true dextroposition of the heart and aorta, 
and the stomach, duodenum and pancreas lay 
on the right side of the peritoneal cavity in the 
mirror image of their normal positions. The left 
lobe of the liver was unusually large but the 
gallbladder lay to the right side of the midline. 
The cecum and sigmoid were in normal posi- 
tion, 
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was cor biloculare: the heart was 
hugely dilated and filled almost the entire 
thoracic cavity. It had two chambers with a 
large single auricle and single ventricle. The 
pulmonary veins and both venae cavae entered 
the large atrium in approximately normal posi- 
tion; the aorta and pulmonary artery both 
arose from the single ventricle. The coronary 
arteries and the branches of the aortic arch were 
in normal position. The valve between the two 
PE a to have four cusps. E 


There 


me 
NO 


oa ie e A was normal, 
there was congesti on of liver and lungs. 
trace of splenic tissue could be identified. 


Case v. This male infant was born of an un- 
complicated pregnancy on November 2, 1944. 
Cyanosis was first noted when he was three and 
one-half hours old and he was given oxvgen 


without significant improvement. Physical 
examination revealed extreme cvanosis and 


severe dyspnea. There was slight dullness and 
diminution of breath sounds in the left upper 
lobe. The heart rate was rapid and a murmur 
was not detected. 

Fluoroscopy of the chest revealed that the 
heart was moderately enlarged and globular. 
The lungs were clear. An electrocardiogram re- 
vealed left axis deviation. Laboratory studies 
showed a hemoglobin of 13.5 gm. per cent; a 
z.o million red blood cell count; and a white 
blood cell count of 22,700. Ther were bO nor- 
moblasts per roo white blood cells. 

The baby expired on his second day of life 
and d showed multiple congenital anom- 
ales. There was cor biloculare with an in- 
e fibrous septum between the right and 
left auricles. The part of the common chamber 
cort responding to the left auricle was about one- 
third the size of the right. There was no inter- 
ventricular septum. Only one valve separated 
the auricle and ventricle and this had two 
cusps. A single large papillary muscle arose in 
the lefe posterior wall of the ventricle and was 
inserted at the base of the aorta. The ventricle 
emptied into the aorta, which was wider than 
normal. There were three normal aortic cusps 
and the coronary artery orifices were normally 
situated. The pulmonary artery was to the left 
and behind the aorta. Its proximal portion was 
atretic; distally the lumen was much smaller 
than that of the aorta. The ductus arteriosus 
was patent. There were only two arteries 


Roentgen Features of Asplenia 





A roentgenogr am of the chest and 


abdomen in a two month old eme with asplenia 


Fic. to. Case iv. 
and cor biloculare. There ts an enlarged heart with 
dextrocardia. Note the symmetric liver 
across the upper abdomen. 


Shadow 


originating in the aortic arch, except for the 
ductus arteriosus. There were three | 


lobes in 
each lung and congenital absence of the spleen. 


CLINICAL FINDINGS 


The first 2 cases of this syndrome to be 
diagnosed clinically were re “ported i E onan 
The diagnosis was made because of Heinz 
bodies in the erythrocytes of the peripheral 
blood in cyanotic infants. Bush and Ainger! 
point out that Heinz bodies are not found 
invariablv in asplenia. However, there mav 
be hematologic abnormalities E r to 
those found after splenectomy: mo i cells, 


decreased osmotic fragility, Howel LJoll 
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bodies, transient normoblastemia, sidero- 
cytosis and leukocytosis. Thus, the blood pic- 
ture in splenic agenesis is sufficiently spe- 
cific to permit the antemortem diagnosis 
even in the absence of associated anomalies. 

The prognosis in this syndrome is ex- 
tremely poor.) 101315 A severe anomaly of 
the heart and great vessels may be pre- 
dicted and it may be expected that the 
benefit from surgical correction will be 
limited.! The awareness of agenesis of the 
spleen is valuable to the cardiovascular 
surgeon, since the cardiac anomalies often 
follow a predictable pattern. Aguilar et al} 
reviewed 27 cases of splenic agenesis re- 
ported in the literature in addition to 3 of 
their own cases and were able to show a 
characteristic association of multiple con- 
genital anomalies: (a) septal defects par- 
ticularly atrioventricularis communis; (b) 
anomalous venous return to the heart; (c) 
pulmonary stenosis or atresia; (d) transpo- 
sition of the great vessels; (e) accessory 
lobes of the lungs; (f) partial situs inversus 
of the abdominal viscera; and (g) abnormal 
mesenteric attachments. 

Thus, -all patients with undiagnosed 
cyanotic heart disease of infancy should 
have appropiate hematologic studies.*? 
Abnormalities of the peripheral blood in- 
dicative of absence of the spleen are highly 
suggestive of the complete syndrome being 
present. Should a partial situs inversus of 
the abdominal viscera or symmetry of the 
liver or bronchial tree be evident with the 
hematologic abnormalities, the associated 
congenital heart disease is likely to be cor 
biloculare or a related variant.*5:12.14.15.19 
Less frequently, there will also be abnor- 
malities of the great vessels. Definitive 
diagnosis can be aided by roentgenographic 
studies including angiocardiography and 
gastrointestinal series. 

Splenectomy in the infant before the age 
of six months is a more hazardous proce- 
dure from the standpoint of susceptibility 
to infection than in older children.!*-16 Seri- 
ous infections in cyanotic infants, even 
without other evidence of heart disease, 
should suggest coexistent asplenia.? 
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ROENTGEN FINDINGS 


By definition, the spleen is absent in all 
cases." Absence of the splenic contour can 
be difficult to evaluate as the splenic 
shadow may not be seen in many normal 
subjects. Brogdon and Crow? noted that 
the lower pole of the spleen may be visual- 
ized on the anteroposterior roentgenogram 
of the abdomen in 44.4 per cent of adults. 
They feel that nonvisualization is not to be 
regarded as significant. In our Case 1, 
pneumoperitoneum and laminagraphy were 
utilized to document asplenia. 

The liver, in this syndrome, is often 
transposed to the midline or left side of the 
abdomen with the larger lobe in the left 
upper quadrant. Ivemark! found that the 
liver was transposed to the left side in 17 of 
the 69 cases he studied. The liver is fre- 
quently symmetric, the left lobe equal to 
the right in size. This was noted in 31 per 
cent of the 69 cases of Ivemark.!? The 
stomach was transposed to the right upper 
quadrant in 33 of these cases. Incomplete 
rotation of the bowel is not uncom- 
mon.19.14.15 

Abnormal lobation of the lungs is fre- 
quent in this syndrome. It was evident in 
46 of lvemark's cases. Most commonly, 
there is symmetric lobation, the lungs being 
mirror images of each other, with three 
more or less complete lobes in each lung.?? 

The most frequent anomalies in the 
cardiovascular system are dextrocardia, 
right aortic arch, anomalies of the atrio- 
ventricular region, septal defects, anoma- 
lous connections of pulmonary veins and 
anomalous connection of systemic veins. 
These may be manifest on routine roent- 
genograms of the chest. Decreased pulmo- 
nary blood flow may also be evident. 

Angiocardiography will allow visualiza- 
tion of cardiac chambers and document the 
size and position of the great vessels, 
anomalous shunting of the blood stream 
and anomalous venous return to the heart.’ 
Cases of agenesis of the spleen with pulmo- 
nary stenosis or atresia with or without 
transposition of the great arteries may 
mimic an uncomplicated tetralogy of Fal- 
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lot? The angiocardiographic findings of 
cor biloculare are often difficult to inter- 
pret. The visualization of a single atrium 
and a single ventricle on intravenous 
angiocardiography is compatible with cor 
biloculare, but other chambers or large 
septal defects can often not be excluded 
with certainty. Undoubtedly, selective 
angiocardiography 1s preferable in these 
patients. 


SUMMARY 


1. Five new cases of asplenia associated 
with other anomalies are presented with 
clinical, roentgenographic and autopsy 
data. 

2. The frequency of partial situs inver- 
sus, tendency towards symmetry of lung 
and liver, and the absence of central septa 
of the heart (cor biloculare) in association 
with congenital absence of the spleen con- 
firm the value of Ivemark's term: ‘‘as- 
plenia, a teratologic syndrome of visceral 
symmetry." 

3. Routine roentgenographic studies are 
valuable in diagnosis. Partial situs inversus, 
congenital cyanotic heart disease, sym- 
metry of the bronchial tree and a centrally 
placed liver should suggest the syndrome. 
Special studies such as angiocardiography 
and pneumoperitoneum are presented for 
their value in antemortem diagnosis. 


Nathaniel Finby, M.D. 
St. Luke's Hospital 

421 W. 113 Street 

New York 25, New York 
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EPIDERMOID CYSTS OF THE SPLEEN IN CHILDREN* 
By R. PARKER ALLEN, M.D., and VIRGIL R. CONDON, M.D. 


DENVER, COLORADO 


H FIDERMOID cysts of the spleen are 

rare. They are large fluid-filled masses 
with a lining of squamous epithelium and 
are thought to result from developmental 
rests. The diagnosis may be suspected when 
gross splenomegaly is encountered in a 
well child. Roentgen findings include a left 
upper quadrant mass and displacement or 
compression of the left kidney. Three cases 
are presented in which these effects upon 
the kidney are demonstrated. 


REVIEW OF THE LITERATURE 


Incidence. Andral, in 1829, wrote the 
first report of a splenic cyst. By 1956 
Posener and Litherland’ were able to col- 
lect 211 splenic cysts of all types from the 
literature. One of the earliest reports of 
epidermoid cysts was made by Shawan!? in 
1953. He had 1 case and collected 3 others. 
Bell in 1953, found 11 epidermoid cysts 
in a total of 188 cysts of the spleen which 
he reviewed. There are numerous other 
series reported in which a similar incidence 
of epidermoid cysts is found.*:®9 

Classification. There is some variation in 
the classification of splenic cysts but most 
authors have followed that of Fowler? who 
divides them into primary or true cysts 
with a well-defined epithelial or endothelial 
lining, and secondary or false cysts with no 
lining. 

In the early classifications, true cysts in- 
cluded congenital, traumatic, inflamma- 
tory, parasitic and neoplastic forms. The 
false group included traumatic, degenera- 
tive and inflammatory cysts. Cellular 
metaplasia may account for the presence of 
a lining in some of the acquired conditions, 
so that traumatic and inflammatory cysts 
appear in both categories. The neoplastic 
group included epidermoids, dermoids, 
lymphangiomas, and cavernous heman- 
giomas, although some of these are perhaps 


more properly developmental aberrations. 
It is evident that a given case may be diffi- 
cult to classify under this system. This ac- 
counts for the variations in the reported 
series. 

Pathology. Epidermoid cysts are large 
and may contain from a few hundred to 
several thousand cubic centimeters of 
fluid. They are always lined with stratified 
squamous epithelium which is from five to 
ten cells thick.? The lining is surrounded by 
a dense hyalinized fibrous tissue. The cysts 
are usually solitary and are smooth ex- 
ternally. The internal lining may be thrown 
into folds resembling trabeculations. The 
fluid varies in color from brown to green 
and is usually cloudy. There may be fat, 
cholesterol or calcific debris in the fluid. 
Dermal structures such as hair follicles and 
sweat glands are not found. The remainder 
of the spleen is normal except for pressure 
atrophy. 

Pathogenesis. The true cause for the for- 
mation of epidermoid cysts has not been 
determined. Several theories have been 
proposed. Shawan! and Fowler? have sug- 
gested that a portion of the celomic cavity 
capable of forming epidermis is enclosed in 
the splenic anlage during fetal develop- 
ment. Transformation from splenic meso- 
derm and from lymphoid endotheltum has 
also been mentioned by these authors. 
Posener and Litherland® further suggest 
metaplasia following trauma, infarction, 
hemorrhage, and infection. 


CLINICAL MANIFESTATIONS 


Although splenic cysts in general are 
most often seen in the twenty to fifty year 
age group, epidermoids are found more fre- 
quently in the group under twenty years.* 
They are rarely found under five years of 
age. 

The symptoms are minimal. Left upper 


* From the Department of Radiology, Children's Hospital, Denver, Colorado. 
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quadrant fullness with vague pain which 
may radiate to the shoulder, chest, or back 
may be present. As the mass enlarges, 
nausea, vomiting, constipation, and dysp- 
nea may appear secondary to displacement 
of abdominal and thoracic contents. There 
is frequently a history of either recent or 
old trauma. 

Kidney function may be disturbed by 
the presence of any large abdominal mass 
which causes ureteral obstruction, pressure 
on the kidney, or pressure on the renal 
artery. Hoffman* reported a splenic cyst 
associated with albuminuria that dis- 
appeared following splenectomy. In one of 
the following case reports, the presenting 
clinical findings were hypertension and 
albuminuria. 

The physical findings are minimal except 
for palpation of the mass at examination of 
the abdomen. Because of their asympto- 
matic nature, splenic cysts are usually 
large at the time of discovery. The left 
upper quadrant mass is usually smooth, 
nontender, and moves with respiration. 


ROENTGEN MANIFESTATIONS 
PLAIN ROENTGENOGRAPHY 


A large soft tissue mass of water density 
is seen in the left upper quadrant of the 
abdomen. The majority of cases seen in 
childhood do not show visible calcium; 
however, scattered flecks of calctum may 
be seen and occasionally the whole mass 
appears to be calcified. The stomach is dis- 
placed to the right. The splenic flexure of 
the colon is displaced downward and/or to 
the right. The psoas margin may or may 
not be obscured. In the lateral projection 
the mass is seen extending from the ante- 
rior wall to the posterior wall. There is fre- 
quently a rounded indentation on the ante- 
rior wall of the displaced stomach." Gon- 
trast studies of the gastrointestinal tract 
may serve to better delineate these dis- 
placements. The left side of the diaphragm 
may be elevated and left lower lobar pneu- 
monia, atelectasis, and basal pleural effu- 
sion have been described. As with any large 
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abdominal mass, there may be limitation of 
motion of the left side of the diaphragm. 


INTRAVENOUS UROGRAPHY 


Intravenous urography is of paramount 
importance in the investigation of an ab- 
dominal mass in childhood. The urinary 
tract may be entirely normal. Frequently, 
there is either compression or displacement . 
of the left kidney. Displacement is usually 
downward but it may be upward.? Forde - 
et al.* list 26 cases of displacement of the 
left kidney by splenic enlargement. In 14, 
the displacement was downward; in 9, 
downward and medial; and in 2, upward. 
Whether displaced or not, the function is 
good and there is no intrinsic deformity of 
the calyceal system. Some ureteral ob- 
struction from external pressure may be 
present with varying degrees of dilatation 
and persistence of filling. Other cases may 
show poor filling due to direct pressure or, 
possibly, due to pressure upon the vascular 
supply. This may be the mechanism of the 
hypertension which is seen in cases such as 
our Case 111 presented below. 


DIFFERENTIAL DIAGNOSIS 


Roentgenologically, the differential diag- 
nosis includes other causes of splenic en- 
largement. Tumors such as lymphangioma 
and hemangioma are seldom as large. Ac- 
quired cysts are impossible to differentiate 
except by microscopic examination. The 
history, when definite, may be helpful. 
Generalized splenic enlargements are usu- 
ally associated with acute infections or 
serious diseases such as leukemia and the 
reticuloses. In these cases the contour of 
the spleen is maintained with elongation 
being the most prominent feature. Parasitic 
cysts of the spleen are diagnosed by their 
geographic occurrence more than by their 
roentgen features, although calcification of 
the wall is a frequent finding. 

The differentia] diagnosis also includes 
numerous masses outside the spleen. The 
only significant pancreatic mass in the age 
group under consideration is the pseudo- 
cyst. It 1s usually not as large and not 
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situated in as lateral a position and it tends 
to displace the stomach anteriorly and to 
the left. Omental and mesenteric cysts are 
usually movable and rarelv are found so far 
to the lett side. Tumors of the left lobe of 
the liver may closely simulate splenic cysts. 
They are not so large and frequently the 
displaced spleen can be seen. Retroperito- 
neal tumors, including neuroblastoma, usu- 
ally show their site of origin in the lateral 
view, especially if skeletal structures are 
involved. Intrinsic renal tumors almost in- 
variable distort the calvceal pattern and in 
both renal and pararenal tumors the normal 
spleen shadow is visible. 

The left kidney 
pancreatic cysts, 


is not displaced with 
mesenteric cysts, and 


tumors of the hver. Neuroblastoma usu- 
ally displaces the kidney downward when 


the site of origin is the adrenal gland but 
the kidnev may be displaced upward when 
the origin is in the sympathetic chain. be- 
low the kidney. Other retroperitoneal 
tumors may displace the kidney in any di- 
rection according to their site of origin. 
Retroperitoneal tumors, including. neuro- 
blastoma, frequently rotate the kidney as 
well as displace it, while displacement from 
splenic enlargement is usually without 
rotation, 


REPORT OF CASES 


Case 1, W.N., an eleven year old boy, was ad- 
mitted with a complaint of pain in the left 
hypochondrium. The pain had started about 
ten days before. It was constant, although occa- 
sionally cramping, and was not related to post- 
tion or eating. There were no other complaints 
and the past history was negative. 

On examination the patient appeared well. 
The is [e rature, an aa were 


ical examination was oe except da a 
abdomen where there was a 15 bv 10 cm. mass 
in the left upper quadrant extending down to 


the umbilicus. The mass was smooth, non- 
tender, and fixed, except for motion with 


respiration. There was no clinical evidence of 

peritoneal fluid or of peritoneal irritation, 

Laboratory tests were within normal limits. 
Roentgen examination revealed a homogene- 
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ous mass of water density in the left upper 
quadrant extending down to the iliac crest. The 
margins were not well defined but the mass dis- 
placed the colon, small bowel, and stomach to 
the right side of the abdomen. The margins of 
the liver, spleen, and psoas muscle were not dis- 
tinct. ees: for displacement, the bowel pat- 
tern was normal. Intravenous pyelogram (Fig. 
1) revealed good function bilaterally and an 
anatomically normal right side. The left kidney 
was displaced upward so that the lower pole 
was at the level of L-1. There was no intrinsic 
deformity of the calvceal svstem. The ureter 
was well filled. The early studies showed a 
nephrogram, suggesting partial obstruction. of 
the left ureter. 

At laparotomy the mass was found to be a 
large cyst of the spleen which contained. 1,149 
cc. of rust colored fluid. It was removed. 

Examination of the specimen (Fig. 4 £) re- 
vealed a large cyst with the wall composed of 





Fig. 1. Case I 


Intravenous pyelogram shows the 
large left upper quadrant mass displacing the 
stomach and bowel to the right and downward. 
The left kidney is displaced upward so that the 
upper pole lies just under the diaphragm. There is 
slight compression of the left ureter. 
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hvalinized collagen material lined bv stratified 
squamous epithelium. There were no skin ap- 
pendages present in the specimen so the patho- 
logic diagnosis was epidermoid evst of the 
spleen. 


Case It, ALN. an eight vear old girl, was ad- 
mitted with a complaint of swelling in the left 
side of the abdomen which had been present for 


one week. There was no pain or complaint of 


gastrointestinal disturbance. The child had 
always been in good health. One vear previ- 
ously she had been thrown from a horse but 
there were no abdominal complaints at that 
time. 

The onlv abnormal physi cal finding was a 
large firm mass occupying the left upper quad- 
rant of the abdomen and measuring 13 by 14 
cm. It was smooth and nontender, There was 
no evidence of peritoneal irritation or free fluid. 
Temperature, pulse, respirations, and blood 
pressure were normal. Routine laboratory ex- 
aminations were normal. 

À roentgenogram of the abdomen (lig. 2) re 
vealed a mass of water density occupying t che 
left upper quadrant displacing the colon down- 
ward and the stomach to the right. There was 
no evidence of free peri itoneal fluid and the gas 
pattern of the bowel was normal exc ept for dis- 
placement. The psoas margins were distinct. A 
definite splenic shadow was not visible. Intra- 
venous urography revealed a normal kidney on 
the right side. On the left side the calyceal struc- 
tures were not well filled and the ki dney was dis- 
placed downward. There was no intrinsic dis- 
tortion of the calyceal structures. The position 
of the mass relative to the kidney was such 
that the incomplete filling could have been the 
result of direct pressure. 

At laparotomy the mass was identified as the 
spleen, It was cystic and brownish in color. The 
spleen including the mass was removed. 

The specimen (Fig. 4 B) measured 20 by iq 
hy 10 cm. and weighed 
a large cyst filled with a turbid greenish-brown 
fuid. Microscopic examination revealed a 
fibrous wall lined by stratified. squamous 
epithelium, No accessory dermal structures 
were found and the diagnosis was epidermoid 
cyst of the spleen. 


Case ut. J.B., a thirteen year old boy, was 
found to have hy pertension and albuminuria on 
a routine physical examination, The patient 


1,725 gm. It consisted of 
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Case ir. The left upper quadr: 


PIG. 2, 
displaced dai intestinal gas pattern downward an 
to the right and the kidnev i is displaced downward 


ant mass ms 


so that it lies over the iliac crest. 


| ee 
thleti. 
to the 


was well and had been unusuallv active a 
cally. There were no symptoms reterable 
cardiovascular or urinary systems. 


On admission to the hospital, t the tempera- 


ture and respirations were normal. The blood 
pressure ranged from 152/104 to 130,72 with 


B over l40. The 
P4 he remainder 
ot gs e Ey examination was normal excep: 
for the finding of a large mass in the left upper 


most ii i : 


quadrant. It moved with ae and was 
not tender. Laboratory work demonstrated 2% 


mg. per 100 mm.’ albumin in the urine and (o 
mg. per 100 mm.? on a second examination. 
There were occasional white blood cells, phos- 
phate crystals and granular casts. Blood 
creatinine, nonprotein nitrogen and serum pro- 
tein were within normal limits. 

Roentgen examination of the abdomen (lig. 


3, f and B) revealed a large mass of soft tissue 
density in the left upper quadrant. Ht displaced 
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lic. 3. Case i, ( 
genogram shows 


the gas-filled colon inferiorly and the stomach 
to the right. The underlying psoas shadow was 
visible as was the renal outline. The margin of a 
normal spleen was not demonstrated. No free 
fluid was seen. There was a minimal lumbar 
scoliosis con vd to the left. Intravenous 
urography showed a normal right kidney. On 
the left side the collecting system did not fill 
well but there was no intrinsic deformity and 
only slight lateral displacement of the kidney. 
On the lateral roentgenogram the mass was 
seen to be indenting the anterior wall of the gas- 
filled stomach. 

Incomplete filling of the collecting system on 
the left side as compared to the good en kid- 
ney was quite impressive and was interpreted 
as indicating pressure of the mass on the kid- 
ney. It could, however, have been the result of 
pressure upon the renal artery. Lumbar 
aortography was not done, 

At laparotom y the left upper quadrant mass 
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(A) The left upper quadrant mass has displaced the stomach far to the right and the trans- 
verse colon downward. The splenic Resins issituated over the wing of theilium. The left kidney is displaced 
slightly laterally and its excretory function appears suppressed by external pressure. (8) The lateral roent- 


anterior margin of the stomach, 


was identified as the spleen. It was smooth and 
reddish-purple in color. After removal of the 
mass, it was noted that the left kidney appeared 
somewhat flattened where the mass had been 
pressing upon it. 

Following operation, the blood pressure re- 
turned to normal, ranging from 134/70 to 
120/64. Repeat urinalysis showed a normal 
specific gravity, no albumin and only an occa- 
sional white blood cell. 

The pathologic specimen (Fig. 4 C), including 
spleen and cyst, weighed 3,050 gm. and the cyst 
contained 2,000 cc. of cloudy brown fluid. The 
spleen aoe congested. The cyst wall was 
thick and trabeculated. Microscopic examina- 
tion showed that the wall was composed of 
dense fibrous connective tissue lined, for the 
most part, by a thin layer of stratified squa- 
mous epithelium, There were a few small foci of 


calerhed debris. a diagnosis was 
epidermoid cyst of the splee 
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SUMMARY 

Three children with 
the spleen are reported. The typical pa- 
tient 1s over five vears of age and presents 
with an asymptomatic left upper quadrant 
mass. The complaints in one case were 
hypertension and albuminuria, probably 
due to the pressure of the mass on the 


kidney. 
The roentgen features include the left 
upper ¢ quadrant mass with displacement of 


the gas-filled stomach and bowel, absence 
of the normal splenic margin, and displace- 
ment of the left kidney, usually downward 
but occasionally laterally and upward. 

ie history phy sical findings and roent- 
gen examination, when considered together, 
mav be cuthciendy characteristic to lead to 
the correct diagnosis. 


Virgil R. Condon, M.D. 

The Children's Hospital 
Nineteenth Avenue at Downing 
Denver 18, Colorado 
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BILATERAL HEMORRHAGIC PSEUDOCYSTS OF THE 
ADRENAL GLANDS IN A NEWBORN* 


By ARCHIBALD C. WAGNER, M.D. 


RICHMOND, VIRGINIA 


HE purpose of this paper is to describe 

what is, to our knowledge, the voung- 
est reported patient demonstrating roent- 
gen signs of cvstic lesions of the adrenal 
glands. 


REPORT OF A CASE 


This white female infant was born June 7, 
1960 of a normal spontaneous delivery, with 
vertex presentation, and cried spontaneously. 
During the first three days of life, jaundice, 
with bilirubin reaching 20.3 mg. per cent, inter- 
mittent cyanosis and leukocytosis were noted. 
Roentgenograms of the abdomen and chest 
were unremarkable at that time. Antibiotics 
were started and a complete exchange transtu- 
sion was performed. Blood and cerebrospinal 
fluid cultures were negative and the infant im- 
proved. 

Escherichia coli was cultured from the urine 
on the ninth day. In the twelfth day ot life the 
infant vomited several times and developed 
profound shock and cardiac arrest which re- 


sponded to intracardiac epinephrine and mouth 
to mouth breathing. À roentgenogram of the 
abdomen at this time revealed bilateral sym- 
metric rim-like calcifications in both upper 
quadrants of the abdomen (Vig. 1, Æ and B). 
These were interpreted as most likely repre- 
senting calcified cvstic lesions of the adrenal 
glands or kidnevs. Bilateral masses were now 
palpable in the upper abdomen. Intravenous 
pyelography the following day was technically 
poor and gave no significant information. 

At the age of fourteen days, a retrograde 
pyelogram showed that the calcified masses 
were in the suprarenal areas, displacing the 
kidneys downward and distorting the right col- 
lecting system (Fig. 2). A lipiodol swallow dem- 
onstrated that the stomach and the duodenum 
were displaced anteriorly. 

Exploratory laparotomy was performed on 
the fifteenth day of life and a cystic lesion con- 
taining old blood and measuring 7.5 cm. in 
diameter was removed from each adrenal gland 

Microscopically, showed a 


these cysts 





Fic. 1. Cf) Plain abdominal roentgenogram of the infant at twelve days of age showing rim-like calcitic densi- 
ties (arrows) in both upper abdominal quadrants. (B) Detail of Æ showing the rim-hike calcification (ar- 
rows) in the right upper quadrant. 


* From the Department of Radiology, Medical College of Virginia Hospitals, Richmond, Virginia. 
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centrally located area of infarcted tissue and 
hemorrhage and a peripheral zone of intact 
adrenal tissue; between these two areas was a 
thin layer of caleified material (Fig. 4). 

The final diagnosis was hemorrhagic pseudo- 
cysts of the adrenal glands. It was felt that the 
hemorrhage was secondarv to infection. 

The infant was discharged on August 19, 
1960 on adrenal replacement therapy and was 
doing well. At the age of nine months she was 
still thriving except for intermittent bacilluria. 


DISCUSSION 


Adrenal evsts are uncommon. A review 
of the literature in 1928 disclosed 155 re- 
ported cases, found either at surgerv or at 
autopsy, with patient age ranging from the 
newborn to seventy-six vears. [n these 
158 cases the most common type of cvstic 
lesion ed ras pseudocyst forma- 
tion incident to adrenal hemorrhage (zo 
cases), 

In the young, adrenal hemorrhage ts not 
rare. It was noted in slightly more than 1 
per cent of a series of au topsies performed 
on infants and children,? and it may be uni- 
lateral or, more commonly , bilateral? It 
has been reported in UM with birth 
trauma (including forceful resuscita- 
tion),15:929355 infection,!*#?-34.35 hemorrhagic 
disease of the newborn 9^ physiologic in- 


Pseudocvsts of the Adre 


nal Glands x 





lig. 2. 
teen days 


Retrograde pyelogram of the infant at four. 
of age showing both kidnevs displaced 


inferiorly and rotated lateral le dae suprarenal 
masses. There is some distortion of the collecting 


system on the right. 


i um 
MOGLIE 


volution,'*?* regional 
thrombosis of the 

hemophilia,* syphilis, leuk and and w 
compatib ie blood transfusion.? Adrenal 
hemorrhage in the newborn period is most 
comm nr due to trauma at the time of de. 


suppur 
adrenal vein,’ 


livery.2 The he -morrhagic mass mav even 


nd ne size as to cause obstruction of 
the colon from extrinsic pressure." 





Fic. 5. 


Photograph of the surgical specimens showing part of each adrenal pseudocyst. 
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Fic. 4. Photomicrograph of a section of one pseudocyst showing a laver of calcification (arrows) between 


peripheral, normal adrenal gland tissue (a 


(below) (X 109). 


Calcification within the adrenal glands 
may occur following hemorrhage! ^? ?* as 
well as with tuberculosis, ^ 5 ^?*? ganglio- 
neuroma,!! neuroblastoma,” pheoc hromo- 
cvtoma, BE carcinoma, 73 adenoma,’ pseu- 
docvsts 25222» 2530,58 generalized xanthoma- 
tosis,” Niemann- Pick's disease," and 
Echinococcus cysts. The calcification has 
assumed a rim-like character, however, 





p 


only in association with cystic lesions of 


various tvpes, including cystic degenera- 
tion within a tumor. 

Although the presence of adrenal calcit- 
cation has been noted at autopsy as early 
as eight days following adrenal hemorrhage 
in the newborn,? the voungest patient pre- 
viously reported with roentgenographic 
evidence of adrenal calcification was four 
months old." 

The mechanism of pathologic calcifica- 
tion has been adequately covered in previ- 
ous reports??? as has the clinical picture of 
adrenal A y. 12,13,15, 17,18, 24,82, 88, 86,37 

Calcified cystic lesions of the adrenal 


above) and centrally located infarcted tissue and hemorrhage 


glands must be differentiated from other 
i d m the A and ios 


"ee M a ds aneüry: sms of various ; ab- 
dominal arteries, hepatic and splenic cysts,” 
renal P sts, ^ dermoid and Echinococcus 
cvsts,"5 cysts of the mesentery, ! pancreatic 
cysts, ES ilms's tumor,” aad renal car- 
cinoma.’ This is best mod de by 
urography. However, with bilateral calci- 
fied adrenal cysts, especially in infancy, the 
diagnosis may be strongly suspected on the 
basis of the plain roentgenograms alone, 
since, of the above named lesions, onlv 
renal cysts show any tendency to be bilat- 
erallv located, and to our knowledge sym- 
metric rim-like caleification has not been 
reported in this latter condition in early in- 
fancy. 


SUMMARY 


Hemorrhagic pseudocysts of the adrenal 
glands may show roentgenographically dis- 
cernible rim-like calcification in a patient 
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as young as twelve days of age. With bilat- 
eral calcification on plain roentgenograms, 
this diagnosis should be the first considera- 
tion and can easily be confirmed by pyelog- 
raphy. This sign should be specifically 
looked for in any infant exhibiting unex- 
plained gastrointestinal symptoms, col- 
lapse, irritability or other signs of adrenal 
insufficiency. 


Department of Radiology 
The Fauquier Hospital 
Warrenton, Virginia 


Appreciation 1s expressed to Dr. Helen L. Morton 
and Dr. Jack M. Harrison for permission to publish 
the roentgen features of this case and to Dr. Fred- 
erick B. Mandeville and Dr. Christian V. Cimmino 
for their advice and assistance in the preparation of 
this paper. 
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VESICOURETERAL REFLUX IN CHILDREN* 


By DONALD R. ROONEY, M.D.t 


MARIETTA, GEORGIA 


ete purpose of this report is threefold: 
(1) to re-emphasize that the reflux of 
urine from the bladder into the ureter is an 
abnormal occurrence in children or in pa- 
tients of any age; (2) to outline a simple 
reliable method for roentgenographic dem- 
onstration of reflux; and (3) to briefly re- 
view the growing body of literature dealing 
with vesicoureteral reflux in children. 


IS VESICOURETERAL REFLUX ABNORMAL 
IN CHILDREN? 


The varied answers to this question 
from many physicians, including radiolo- 
gists, and the paucity of information deal- 
ing specifically with reflux in the recent 
radiologic literature served as stimuli for 
this report. 

Studies in Normal Children. If one were 
to design a scientific study in an attempt 
to answer this question, one might start by 
obtaining cystograms of 100 urologically 
asymptomatic children with negative urin- 
alyses. Just such a study was performed by 
Jones and Headstream.4 They obtained 
cystograms in 100 children who met the 
above criteria and found reflux in only 1 
child. This child was subsequently found 
to have a trabeculated bladder with 180 cc. 
of residual urine due to bladder neck con- 
tracture. It is also interesting to note that 
none of the roo children developed evi- 
dence of urinary infection following cyst- 
ography. Other investigators have made 
similar observations prior to and after the 
above study. Kjellberg et 4/5 obtained 
cystograms of 101 children aged two days 
to thirteen years who were apparently free 
of urinary abnormalities and none were 
found to have vesicoureteral reflux. Keuh- 
nelian examined 26 children who were 
judged to have normal vesicoureteral 
junctions and in none of these was reflux 


observed.5 Iannaccone and Panzironi™ 
studied 5o children aged ten days to six 
months with no urinary signs or symptoms 
and found transient reflux in 1, but they 
were unable to reproduce reflux in the same 
patient ten days or three and one half 
months later. Since then, they have been 
quoted by McGovern e 2/5 as not having 
observed reflux in children without actual 
or subsequent infection or progressive dila- 
tation. Bunge? obtained cystograms of 24 
normal children and adults aged nine 
months to seventy-four years and was un- 
able to demonstrate reflux in these pa- 
tients. Politano? examined over 50 normal 
children without noting reflux. Campbell, 
in discussing the cystographic findings in 
722 children, states: "Reflux was not ob- 
served in any unanesthetized child with 
a normal bladder.” 

Earlier reports by Kretschmer!® and 
Gibson? have given rise to controversy 
concerning the abnormality of vesicoure- 
teral reflux in children. Kretschmer found 
reflux in 4 of 11 children, but 1 had cystitis 
and pyelitis. It is suggested by others!’ 
that the remaining cases of reflux could 
have been caused by the irritating qualities 
of the instilled solutions, resulting in edema 
about the ureterovesical Junction. Gibson 
demonstrated reflux in 2 of 43 apparently 
normal children. In this same series 2 other 
children were found to have vesical diver- 
ticula. This would seem to cast some doubt 
on how many of the 43 apparently normal 
children actually did have normal urinary 
tracts. 

Thus, the presently available evidence 
indicates that cystograms rarely, if ever, 
demonstrate reflux in normal unanesthe- 
tized children without other evidence of 
urinary disease. 

Studies in Children with Urinary Dis- 


* From the Department of Radiology, Kennestone Hospital, Marietta, Georgia. 
t Associate Radiologist, Kennestone Hospital and Instructor in Radiology, Emory University School of Medicine, Atlanta, Georgia. 
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orders. In contrast to the absence, or ex- 
treme rarity, of reflux in normal children is 
the fact that approximately 12 per cent 
or more children with urinary disorders 
have reflux demonstrated on cystograms. 
St. Martin e al. observed reflux in 13.5 
per cent of 74 children with urologic signs 
or symptoms. Forsythe and Whelan’ found 
reflux in 13.7 per cent of 445 children with 
urinary symptoms despite the fact that the 
complaint was enuresis in 430 of these. 
Campbell? demonstrated reflux in 12 per 
cent of 722 children with urinary disease. 
Five hundred symptomatic children twelve 
years of age or younger were examined by 
Pasquier eż 2/.,? and in 13.8 per cent reflux 
was found. Thirty-five per cent of 152 con- 
secutive symptomatic children examined 
by McGovern eż 4/35 had reflux. There were 
290 consecutive children with urinary tract 
infection, but with no evidence of obstruc- 
tion or neurologic disorder reported by 
Kjellberg e£ 27.? and reflux was seen in 34 
per cent. Reflux was demonstrated in 34 
per cent of our last 50 consecutive children 
with urinary disorders. 

Of even greater significance than the in- 
creased incidence of reflux in children with 
urinary complaints is the observation that 
when reflux is found there 1s almost always 
a demonstrable coexisting or causative 
urinary disorder. This observation is sup- 
ported by our studies and by those of 
others. McGovern ef a/.? state that, in 
their series of 88 children demonstrating re- 
flux, 10095 have significant urinary ab- 
normality besides reflux." In Campbell's? 
aforementioned study of the cystograms of 
722 children, he did not observe reflux ex- 
cept when other demonstrable uropathy 
coexisted. In discussing his series of 500 
cystograms of children, Pasquier ef a/.?° 
state, "In every instance we have been 
able to demonstrate an adequate cause for 
the reflux." 


PATHOPHYSIOLOGY OF REFLUX 


The ureterovesical junction is anatomi- 
cally constructed to prevent reflux. Accord- 
ing to Campbell? “Normally the ureter 
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enters the bladder obliquely for a distance 
of 5.0mm. in an infant and 20.0 to 25.0 mm. 
in an adult, thus forming an oblique valve 
arrangement with a thin overhanging ure- 
teral meatal lip to prevent backflow of 
urine." Gruber! observed that the percent- 
age of reflux varied inversely with the 
thickness of the bladder and with the 
length of the intravesical portion of the 
ureter. Melick and Naryka!® have shown 
with the strain gauge, a highly accurate 
instrument for measuring intravesical and 
intraureteral pressures, that, as the bladder 
is distended with fluid, the pressure in the 
normal ureter rises and remains higher 
than the intravesical pressure. From their 
studies they believe that this is the normal 
mechanism by which reflux is prevented. 
They also observed that reflux occurs 
when the ureteral peristaltic pressure fails 
to rise sufficiently as the bladder pressure 
rises. This increase in ureteral pressure may 
be due in part to the bladder compressing 
the intramural ureter plus the added factor 
of ureteral peristaltic pressure. Edwards? 
and Hanafee and Turner? observed cine- 
roentgenographicaly that children with 
bladder neck obstructions had reflux into 
atonic ureters. In cases with simple mega- 
ureter, active forward and reverse peristal- 
sis was observed. Pasquier eż 2/.,? in pre- 
liminary studies with combined cystograms 
and cystometrograms, have shown that 
there is reflux with low bladder volumes 
and pressures in some children, while in 
others large volumes and high pressures are 
necessary before reflux occurs. Briefly 
stated, there 1s some type of unidirectional 
valve mechanism in the intramural portion 
of the normal ureter. This valve action may 
be active or passive or both. 

Infection. There are many disease states 
which are able to alter the function of the 
ureterovesical junction, thereby causing re- 
flux. In the acute phase, infection may tem- 
porarily convert the intramural ureter into 
a semi-rigid tube by surrounding edema 
and induration. Auer and Seager! produced 
experimental edema at the ureterovesical 
junction by infiltrating fluid in this area 
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and were thereby able to produce reflux. 
Such changes are reversible and reflux may 
disappear as the infection and edema re- 
gress. This may be why the 12 per cent of 
symptomatic children in whom reflux went 
undiagnosed in past years have not all had 
persistent reflux leading to progressive 
renal damage and death. The unrecog- 
nized reflux presumably cleared as the in- 
fection subsided with or without therapy. 
A chronic inflammatory process at the 
ureterovesical junction may cause fibrosis 
and scarring, thus changing the distal 
ureter into a permanently noncollapsible, 
stiffened tube. Chronic infection might also 
convert the intramural ureter into an ex- 
tramural structure, as suggested by 
Hutch,” thereby destroying the valve 
mechanism which normally would prevent 
reflux. 

Obstruction. Another large group of uri- 
nary disorders associated with reflux in- 
cludes lesions causing obstruction to the 
outflow of urine such as: posterior urethral 
valves, median bar, urethral stricture, and 
other related lesions (Fig. 1, 4, B and C). 
Of 133 children with congenital bladder 
neck obstruction reported by Uson eż al., 
67 per cent had reflux. In this group with 
intravesical obstruction, the changes at the 
ureterovesical junction are secondary to 
the obstruction lesion. This group is quite 
susceptible to urinary infection due to 
stasis, which probably plays a large part in 
causing the reflux and vice versa. Eighty- 
one per cent in the series of Pasquier e¢ a/.?° 
with reflux had infection in addition to 
bladder neck and intravesical obstruction. 

Anomalies. Congenital anomalies such 
as reduplication of the kidney and ureter 
or ectopic ureteral implantation are re- 
sponsible for many cases of reflux (Fig. 2, 
A-C; and 3, A-E). Other anomalies in the 
distal ureter or trigone have been reported. 

Neurogenic Disorders. These may pro- 
duce reflux in some patients (Fig. 4). 
Swenson ef al. state: “There is evidence 
that the parasympathetic system helps to 
mediate a reflex contraction of the lower 
ureter during emptying of the bladder. . .. 
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The bladder in some patients with mega- 
loureters is abnormal in function because of 
a diminution in parasympathetic ganglion 
cells. The megaloureters are a result of this 
bladder dysfunction. . . .Certainly most 
patients with megaloureters have free re- 
flux from the bladder." Perhaps in some 
cases of megaureter there may be second- 
ary loss of ganglia due to dilatation and 
atrophy. Other neurologic disorders such 
as myelomeningocele, faulty innervation 
of the ureter or bladder, acquired para- 
plegia, or other types of “neurogenic 
bladder" may be responsible for the re- 
flux. Only 3 per cent of the patients of 
Pasquier et aL? were thought to have 
neurogenic dysfunction as the cause of the 
reflux. 

The etiology of vesicoureteral reflux ts 
quite varied. Although infection, obstruc- 
tion or anomalies account for most cases, 
combinations of these and other causes may 
interact in the same patient to produce re- 
flux. 


DIAGNOSIS 


The presenting problem in almost all ot 
our cases of children with reflux was unex- 
plained recurring episodes of pyuria and 
fever. Flank pain during urination has 
been mentioned by Campbell? as a symp- 
tom associated with reflux. Apparently re- 
flux occurs in these children as intravesical 
pressure rises during micturition. The re- 
sulting distention of the upper urinary 
tract by the refluxed urine produces the 
flank pain. The ability of a child to pass 
appreciable volumes of urine when he is 
allowed to empty his bladder two or three 
times in sucession suggests the presence of 
reflux. In these patients, varying amounts 
of the refluxed urine are passed back into 
the bladder after it 1s initially emptied (Fig. 
sE). Other signs and symptoms are non- 
specific for reflux and include almost any 
urinary complaint. 

St. Martin et al.” have shown that 78.5 
per cent of their cases with serious reflux 
had normal pyelograms. We have made 
similar observations. Kjellberg eż al. and 
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Stewart™ report that reflux cannot be 
predicted from the cystoscopic appearance 
of the ureteral orifice. Thus, we see that 
diagnostic studies in children with urinary 
problems are mcomplete without a test for 
reflux (Fig. 5, 4-F). Only two types of 
tests are available at present. 

One method consists of filling the bladder 
with a solution containing a small tracer 
dose of radioactive iodine and then survey- 
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Fic. 1. Six year old white female with three 
year history of recurring fever, cystitis and 
pyelonephritis. (7) Cystogram performed 

i fails to demonstrate re- 

fux. Other studies done at the same time 
disclosed a urethral stricture and a small 
bladder diverticulum. (8) Excretory. uro- 
gram demonstrates a juxtameatal diverticu- 
lum on the right resembling those described 

by Hutch? and U 




















rd 


‘son ef al The upper uri- 
nary tract has a normal appearance. (C) Re- 








peat cystogram with the child awake dem- 
onstrates prompt reflux into the dilated left 
ureter, 





ing the kidney areas for radioactivity with 
two continually recording devices. This 
method as pre 








sented by Winter? has cer- 
tain advantages, but the expense and the 
scarcity 





of the necessary equipment limit 
its widespread use. 

The second method, cystography, is 
simple and can be easily pertormed in any 
radiology department. There have been a 
few reports? *» S% dealing with variations 


as 








Vot, 85, 


and refinements in the techniques for best 


demonstrating reflux. These have definite 
advantages but the equipment and time 
required for some of them might tend to 
liscourage their adoption as routine diag- 
nostic procedures. It would seem desirable 
to emphasize the need for a simple test on 
all pediatric urologic cases rather than to 
stress an elaborate one which would onlv 
be used on a few children. 
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Fic. 2. Two vear old SUE b. 
ring episodes of i 
cretorv urograim reveal 5 XH 
left kidney and ureter with « 
lower portion of the duplicat 
tract. (B) Cvstogram taken | 

after padet was filled does not 
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Hux, nor did the evstogram made H 
atelv after filling. (C) Immediate post deg 








ing roentgenogram discloses reflux into 
dilated lower portion of th 
urinary tract. 
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PROCEDURE 

Certain. pitfalls must. b 
order to prevent false neg 
positive findings of reflux in cy 
uldre 

t. The child should not be anes 
We have observed 3 children who 
no reflux when cystography was 
Unde. general anesthesia but who 
found to have marked reflux when 
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Fic. 3. Three vear old white female with fifteen months’ history of recurring pyuria and fev 


taken with patient under general anesthesia fails to demonstrate reflux. (5) Excretory urogram fails to de~ 


Awe 
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pict any dilatation or other intrinsic abnormality of the opacified structures. The left kidney is slightly 
lower than the right, but no opaque medium is seen above it to confirm the presence of a double left kidney. 
(C) Cvstogram taken with patient awake. No reflux was seen on immediate or delaved roentgenograms with 
r filled. (D) Immediate postvoiding roentgenogram demonstrates reflux into a dilated ureter 

















the bladde li 
from the upper portion of the duplicated lett kidney. Note the low midline termination of this ureter. (4) 
On repeat retrograde study, both portions of the duplicated left tract are now depicted. An ectopic ureteral 
orifice from the dilated ureter was located in the urethra, which explains why this structure was opacified 

















only on the postvoiding cvstogram, 
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studies were repeated with the child awake 
(Fig. 1, 4-C; and 3, A-E). Conversely, 
ureteral Peu On may be seen in an 
anesthetized child with a normal bladder 
who demonstrates no reflux on repeat 
cvstograms made while he is awake. 

A cvstogram should be taken im- 
mediately atter filling the bladder. In some 
of our patients this was the onlv roentgeno- 
gram which demonstrated reflux. 

3. A delayed cvstogram should be taken 
w his the bladder remains distended. Most 
children with reflux will demonstrate it 
during the first twenty minutes. To 
lengthen this part of the examination one 
or two hours or more, as some suggest, 


might discourage the widespread use of 


cystography. 

4. A voiding or immediate postvoiding 
cvstogram must be taken. In actual prac- 
tice the voiding cystogram is not always 
feasible, since most of the patients are too 
voung to cooperate fully. In these cases we 
have « effectively used an immediate post- 
voiding cystogram. We commonly see re- 
Hux only on this one film (Fig. 2 C; and 3 3 


D). This film also permits visualization of 


reflux into the distal ureter which might 
otherwise by obscured bv the opacified 
bladder. St. Martin ef al? were able to in- 
crease their diagnostic accuracy of reflux 
so per cent by utilizing the postvoiding 
cvstogram. It there is any delav in obtain- 
ing à postvoiding cvstogram, a false nega- 
tive finding will result, because the ureter 


am, Will have emptied the refluxed opaque 


medium back into the bladder (Fig. ££) 
and this will be misinterpreted as residual 
urine. 

5. Always perform cystography first so 
that opaque media from excretory or retro- 
grade pvelographv will not obscure or be 
confused with reflux. 

. Use a meticulously aseptic technique 
when performing the catheterization. 

7. Do not use irritating solutions, since 
the resulting edema may cause reflux. 

8. Do not overdistend the bladder. 
Allow the bladder to drain completely 
through the catheter before instilling the 
opaque medium. 


Vesicoureteral Reflux 





Fic. 4. Three year old white female who had had re- 
peated urinarv infections since the age of seven 
months. She also had partial pun of the lower 
extremities and clubbed feet and was later found 
to have an extradural lipoma in the lumbosacral 


canal. This evstogram reveals a deformed, con. 
tracted bladder and prompt bilateral reflux inte 
a grossly dilated upper urinary tract. 


9. Obtain repeat cystograms on children 
with persistent unexplained urinary infec- 
tion if reflux is not demonstrated on the 
first examination, since, in some patients 
reflux is an ete phenomenon. 

IO. Careful attention should be paid to 
roentgenographic technique in order to 
minimize motion and other factors which 
might obscure minimal reflux. Always ob- 
tiin a preliminary roentgenogram so that 
technical factors mav be corrected if neces- 
sary. Be certain that the kidney and blad- 
der regions are completely included on the 
film. 

TECHNIQUE 

Utlizing our errors, made in the past, 
suggestions in the literature, and the ex. 
perience gained from our last 85 evsto- 
graphic examinations, the following tech- 
nique has been gradually developed for 
obtaining routine cvstograms in children, 
A routine cystogram series is illustrated in 


Figure §, 4-D. 
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Fic. g. Four vear old white female with a two vear history of recurring episodes of fever and pyuria. Subse- 
quently, at the time of bladder neck revision, stenosis of the vesical neck was observed. Figures Z through 
D constitute the routine cvstograms. (4) Preliminary scout roentgenogram. (B) Cystogram taken imme- 
diately after the bladder is filled shows prompt bilateral reflux into slightly dilated ureters, pelves and 
calices. (C) On twenty minute delayed cystogram, some of the refluxed medium is seen to have emptied 
hack into the bladder. (D) Immediate postvoiding cystogram reveals that bilateral reflux has again oc- 
curred. Residual opaque medium remains in the bladder. (Æ) A second postvoiding cystogram discloses 
that all the refluxed medium on the right and most of it on the left has emptied into the bladder. Pseudo- 
residual opaque medium is still present in the bladder. This demonstrates two points: double and triple 

voiding techniques, as suggested for conservative treatment of reflux, are effective methods to help elimi- 

nate stasis: and delay in obtaining the postvoiding cystogram may result in failure to demonstrate reflux. 

(F) Exeretory urogram taken immediately after the cystogram appears to be normal. 
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I. A survey roentgenogram of the abdo- studies. A large piston or bulb syringe 1s 





men is made. then connected to the catheter with a suit- 
2. Using aseptic technique, a small able adaptor. 
catheter 1s inserted into the bladder and 3. Dilute hypaque (30 cc. ampule di- 





Li 


* 


taped in place. The bladder is emptied and luted with sterile water to 120 0r 150 cc.) 1s 
this urine may be saved for culturesof other allowed to flow by gravity from the syringe 
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which is elevated above the patient to ap- 
proximately 20 cm. Usually about 75 cc. of 
fluid is used in less than three minutes. 
After this, approximately £o cc. more is in- 


jected under slightly increased pressure. If 


any of the contrast medium leaks around 
the catheter or if the child complains of dis- 
comtort, the injection is stopped and the 
catheter is clamped. A total of 100 to 140 
cc. of the contrast medium 1s used in the 
average voung child. 

4. As soon as the injection is completed, 
the second exposure 1s made. This film is 
processed and inspected. [f bilateral reflux 
has occurred, omit step five. 

Atter twenty minutes the third film is 
exposed. 

6. With the film and roentgen.rav tube 
in place for a fourth exposure, the catheter 
is withdrawn. This usually initiates 
micturition and the child is allowed to void 
s. d par, on ie roentgen-rav table. 
the p TS 


C uude 
sure is ned ae. 

We now routinely adhere to the above 
method for obtaining cvstograms of chil- 
dren. Since the technicians have become ac- 
customed to this technique, the entire ex- 
amination is usually completed in approxi- 
mately twenty-five minutes and it entails 
only a few minutes of the radiologist’s time 
to perform the catheterization and to in- 
spect the films. Over go cystograms have 
been obtained in the past twelve months at 


these were on so children aged seven 
months to sixteen vears. Reflux was dem- 
onstrated in 15, or 34 per cent, of the 44 
children, 14 of whom were cles, In 6 
children. the reflux was bilateral. 


TREATMENT 


It is not the purpose of this paper to fully 
discuss the management of children with 
vesicoureteral reflux. Emphasis has been 
placed on the significance of this abnormal 
hnding and how to demonstrate it roent- 
genographically. Treatment is mentioned 
for the sake of completeness and to further 
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Fic. 6. White male, sixteen years of age, with uremit 


and advanced ie to ureters id kidneys, 
bilaterally. Persistent untreated reflux can pro- 
duce this result. Every effort should be made to 
diagnose and treat vesicoureteral reflux promptly 
if changes such as these are to he avoided. 


stimulate the interest of radiologists in this 
problem. 
Briefly stated, the rationale of manage- 


ment is directed toward du g and 
eliminating not only the reflux, but the 
fundamental lesion causing reflux. first 


with conservative measures and then pro- 
gressing to more radical methods in the 
persistent cases. Antibiotics or other drug 
therapy may be tried first. Measures c de- 
signed to eliminate residual urine may be 
tried next, such as multiple voidings (Fig. 
sE) or urethral dilatations. Leuzinge oed 
al.’ report that two-thirds of 190 children 

with reflux were greatly benefited follow. 
ing conservative therapy. If the problem 
persists, less conservative measures May 
be tried, such as transurethral resection, 
Y-V-plasty, or other surgical modifications 
of the bladder neck designed to eliminate 
obstruction. If reflux persists after correct- 


554 


ing the underlying abnormality, it is as- 
sumed that the changes at the uretero- 
vesical junction are no longer reversible and 
surgical modification of the ureterovesical 
junction may then become necessary. Ure- 
teral reimplantation with the creation of a 
submucosal tunnel, as described by Poli- 
tano and Leadbetter,” has been quite suc- 
cessful in correcting reflux without produc- 
ing ureteral obstruction. Politano? reports 
one failure and one partial failure in 26 
children following this procedure. Vinson 
et al?" report that the Hutch type vesicou- 
reteroplasty was 75 per cent successful in 
correcting reflux in 178 patients. Pasquier 
et al. successfully corrected reflux with the 
Hutch type procedure in 10 of 11 children. 
McGovern, Marshall and Paquin,'* in their 
excellent monograph dealing with vesico- 
ureteral regurgitation, discussed 20 chil- 
dren who received vesicoureteroplasties and 
Y-V-plasties of the bladder neck. Twenty- 
eight refluxing ureters were reimplanted; 
reflux was seen postoperatively in only : 
patient and this ureter was subsequently 
reimplanted with no further reflux. 


SUMMARY AND CONCLUSIONS 


Vesicoureteral reflux rarely, if ever, is 
observed in the normal child. It 1s an ab- 
normal occurrence in children, or in pa- 
tients of any age, usually indicating an 
underlying urinary tract disorder. Per- 
sistent untreated reflux will lead to pro- 
gressive and irreversible urinary tract 
damage. There are several causes for reflux. 
Urinary infection is important not only as 
a cause, but also as a result of reflux. Most 
cases are found to have an obstructing 
lesion at or below the bladder neck. Three 
fourths of the children with reflux may have 
normal pyelograms. Every child with an 
unexplained recurring urinary problem de- 
serves a complete urologic evaluation which 
should include properly performed cystog- 
raphy. If the radiologist or urologist rou- 
tinely obtains cystograms of these patients, 
his efforts will be rewarded with the demon- 
stration of reflux in 12 per cent or more of 
them, and with the knowlege that many of 
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these children will be spared the ravages 
of progressive renal damage (Fig. 6). 

Therapy is directed toward eliminating 
the fundamental lesion and the reflux. 
Conservative therapy is tried first, and less 
conservative measures may be necessary in 
the persistent cases of reflux. Effective 
therapy is available for many children with 
vesicoureteral reflux; therefore, the radiolo- 
gist should make every effort to demon- 
strate this abnormal finding. 


Department of Radiology 
Kennestone Hospital 
Marietta, Georgia 


The author wishes to express his thanks to Dr. 
Fred K. Schmidt for furnishing the clinical and 
operative findings in some of the illustrated cases and 
for his helpful criticism of the manuscript. 


ADDENDUM 


Since this manuscript was submitted, 91 
cystograms have been obtained on 78 addi- 
tional children. Reflux was demonstrated 
in 21 of these. Thus, in a two year period 
vesicoureteral reflux has been observed in 
36 of the 128 symptomatic childrens’ cysto- 
grams. In 13 of these 36 children, the reflux 
was bilateral. Surgical revisions have been 
performed on 26 of these 49 refluxing 
ureters which form the basis of a separate 
report which will appear shortly in the 
Fournal of the Medical Association of 
Georgia. 
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INTRALUMINAL CALCIFICATION OF THE 
INFERIOR VENA CAVA* | 


By EDWARD B. SINGLETON, M.D., and HARVEY S. ROSENBERG, M.D. 


HOUSTON, TEXAS 


IN THE adult patient, the roentgeno- 
graphic visualization of intra-abdom- 
inal calcification is a frequent finding. The 
calcification may exist as one or more 
phleboliths, atherosclerosis of the aorta or 
its branches, mesenteric lymph node calci- 
fication, or a variety of other forms which 
are readily recognized by roentgenographic 
means. Calcification within the abdomen 
of a child, however, is certainly more unu- 
sual and often implies a serious condition 
such as neuroblastoma, teratoma, or, less 
commonly, an embryoma or Wilms' tumor. 
Benign forms of calcification, although 
commonly seen on roentgenograms of the 
adult abdomen, are infrequent in the pedi- 
atric age group. Within the past year we 
have seen 2 children, who underwent 
roentgenologic examinations for entirely 
different reasons, in whom a localized area 
of intra-abdominal calcification was dis- 
covered which at laparotomy was found to 
lie within the lumen of the inferior vena 
cava and to be attached to its wall. We 
have been unable to find similar cases in 
our teaching file and in a review of the 
literature. 


REPORT OF CASES 


Case 1. J.A.H. (88598) was a six week old 
white female who was admitted to the hospital 
because of continued vomiting and poor weight 
gain. The first hospital admission was at three 
weeks of age for similar complaints and a diag- 
nosis of hypertrophic pyloric stenosis was made. 
Laparotomy was performed but the pyloric 
muscle appeared normal. Gastrointestinal ex- 
amination had not been performed prior to this 
surgical procedure. The patient continued to 
have periodic vomiting and three days after the 
laparotomy developed diarrhea which was 
treated successfully with kanamycin and furo- 


zone. Prior to institution of chemotherapy, 
Klebsiella pneumoniae and Shigella A were 
cultured from the stool specimen. Because of 
continued periodic vomiting episodes, roent- 
genologic examinations of the gastrointestinal 
tract and urinary tract were performed. Both 
examinations showed an oval shaped area of 
calcific density located posterior to the stomach 
and extrinsic to the kidneys. 

The family history was noncontributory and 
both parents were living and well. The mother’s 
pregnancy was uncomplicated and the delivery 
and immediate postnatal period were in all re- 
spects normal. The patient had been on many ` 
different formulas in an attempt to correct the 
vomiting difficulties but none of these had been 
successful. 

Physical examination showed a well devel. 
oped, but slightly undernourished baby who 
was moderately dehydrated. A healed. recent 
abdominal incision was identified, marking the 
recent laparotomy. There was no evidence of 
visible abdominal peristaltic waves, nor were 
there abnormal masses palpated through the 
abdominal wall. The lower extremities were 
normal without evidence of edema. 

Laboratory studies showed a normal com- 
plete blood cell count and urinalysis, and blood 
chemistries, including sodium, potassium and 
carbon dioxide determinations, were within 
normal limits. The VDRL was nonreactive and 
examination of a stool specimen showed normal 
trypsin activity. 

Roentgen examination of the upper gastro- 
intestinal tract showed no abnormality of the 
esophagus, stomach or small intestine. How- 
ever, on all of the roentgenograms there was an 
oval shaped area of calcific density which meas- 
ured nearly 3 cm. in length. It was located an- 
terior to the body of L-1 and posterior to the 
stomach (Fig. 1, Æ and B). 

In order to investigate the calcification seen 
on the roentgenograms, an exploratory laparo- 
tory was performed at which time a hard mass 
was identified within the lumen of the inferior 


* From the Departments of Radiology and Pathology, Texas Children's Hospital, Houston, Texas. Presented at the Third Annual 
Meeting of the Society of Pediatric Radiology, Atlantic City, September 26, 1960. 
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vena cava. Venotomy was performed and the 
mass was found to be attached to the anterior 
wall of the vena cava just above the renal veins. 
The lesion was removed from its attachment 
and the venotomy repaired. 

Grossly, the specimen was an oval yellow- 
brown structure with a coarselv granular sur- 
face measuring 1.70.9 X0.3 cm. (Fig. 2.47). 
Cut section disclosed an outer irregular calcific 


tissue. The central portion of this structure was 





Fic. 1, Case r. (4) Anteroposterior roentgenogram 
of the right upper quadrant shows an ill-defined 
area of density overlying the right lateral border of 
L-1. (B) Lateral roentgenogram shows the oval 
shaped area of calcification to be posterior to the 
stomach and duodenum, 


Calcification of the Inferior Vena Cav: 
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section showing features of a calcified organized 
thrombus. 


made up ot loosely arranged sheets of voung 
stellate fibroblasts and a few thin-walled blood 
vessels. Hemosiderin laden macrophages were 
identified within the fibrous tissues. The cal- 
cification was present beneath the capsule and 
was surrounded by a thin compressed laver of 
mature fibroblasts (Fig. 28). The pathologic 
impression was that of a calcified organized 
thrombus from the inferior vena cava. 

The patient's recovery following this procc- 
dure was uneventful, and, after repeated in- 
structions to the mother in the handling of her 
baby, the infant stopped vomiting and is no 
longer a feeding problem. 


Case m. P.A.L. (93111) was a four vear old 
white female who was admitted to the hospital 


discomfort occurred usually in the evening and 
was located in the left flank and left lower 
quadrant. In addition, the patient had lost ap- 
proximately five pounds of weight in the past 
four weeks. Two days prior to admission, the 
mother noted that the urine was dark brown in 
color and on the evening before admission the 


e 


patient awakened during the night complaining 
of severe abdominal pain and this was followed 
by gross hematuria, 

The past history was completely normal 
other than the usual childhood diseases. Both 


no history of maternal illness during gestation. 

The abnormal physical findings were limited 
to the abdomen. There was slight tenderness 
and spasm over the left flank and left costo- 
vertebral angle. A firm, slightly movable, 
nodular mass was palpated in the left upper 
quadrant. 

Laboratory studies showed a hemoglobin of 
12.2 gm. with a hematocrit of 36 mm. The 
white blood cell count was 10,700 with a normal 


dark red in color and loaded with red blood 
cells. Blood chemistries, consisting of blood 
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urea nitrogen, calcium and phosphorus values, 
were within normal limits, 

Roentgenograms of the abdomen showed a 
normal distribution ot intestinal gas. The right 
renal shadow was of normal size, but the left 
kidney appeared enlarged. À triangular shaped 
area of calcific density having the configu- 
ration of a tooth and measuring 1.5 cm. in 
length was identified to the right of the tweltth 
dorsal interspace (Fig. 3, Z, Band C). Excretory 
urograms showed nonfunction of the left kidney 
and retrograde studies showed a mass occupy- 
ing and distorting the left renal pelvis. The 
superior and interior pole calyces were mark- 
edlv dilated, with the remaining portions of the 
kidney apparently occupied by a large renal 
neoplasm. Because of the tooth-like area of 
calcification, retroperitoneal teratoma with in- 
vasion of the kidney was suspected. 





Pic. 3. Case n. (4) Excretory urogram show- 
ing a normal right kidney with tooth- 
shaped area of calcific density medial to the 
superior pole of the kidney (arrows). 
(B) Retrograde study of the left upper uri- 
nary tract showing evidence of renal neo- 
plasm. Note again the tooth-shaped area of 
density lateral to the intervertebral disk 
space of D.12. (C) Lateral urogram showing 
the area of calcification to lie anterior to the 
body of L-i. 


Von. 86, Na. 3 Calcification of the 
Surgical investigation showed a large neo- 
plasm occupying the pelvis of the left kidney 
which had the gross appearance of a Wilms’ 
tumor. Left nephrectomy was carried out and 
tollowing this a small firm mass could be 
palpated in the interior vena cava, at the area 
in which the calcific mass was identified on pre- 
operative roentgenograms, Venotomy was per- 
formed and the calcific lesion was found to be 
atrached by pedicle to the wall of the vena cavi 
just above the right renal vein, The lesion Was 


removed without difficulty and the venotomy 
repaired. The patient made an uneventtul re- 


external radiation. The patient has remained 
free of visible neoplasm to the present time, 
eight months following nephrectomy. 
Histologic diagnosis of the renal lesion was 
D tumor with vascular and lymphatic in- 
sion. The calcific lesion which was removed 
m the inferior vena cava was a roughlv oval, 
vellow-brown calcific structure measuring 1.2 
Xo.6 Xo.3 em. (Fig. 4.7). The lesion, which had 
been meniowed in several fragments, contained 
a brittle central core. Histologic examination 
showed the lesion to be an encapsulated 
amorphous structure which was densely cal- 
cified and focally ossified.. There were broad 
areas of edematous connective tissues contain- 
ing a few fibroblasts, but no eU e of active 
inflammation. (Fig. 4B). The histologic diag- 
nosis was organized thrombus ot f the inferior 
vena cava. 


covery and the operative site was treated bv 
iT 


DISCUSSION 


There are a number of reports in the 
radiologic literature describing calcification 
of intra-abdominal veins, as well as calci- 
fied thrombi of these structures. This is 
especially prevalent in patients with 
Banti's syndrome??? and in cases of endo- 
phlebitis involving the splenic vein, inte- 
ror mesenteric vein, gastroepiploic vein, 
superior mesenteric vein and portal vein. 
Li? credits Morgagni in 1769 and Baillie in 
1793 with reporting calcification involving 
the inferior vena cava. However, there 1s 
no reason to believe that these cases 


were 
similar in origin or appearance to the 2 re- 


ported here. Although to our knowledge 
other cases of calcified thrombi affecting 
the inferior vena cava of children have not 


Inferior Vena Cava 





lig. 4. Case un. G4) Gross specimen in fragments, 
(B) Histologic section showing bone formation 


within the organized thrombus. 


ag 


been reported, a few have been identifed 
in other institutions.?* 

Experimentally, it is recognized that in- 
creased pressure within a vein, as well as 
phlebitis, mav lead to rroombosis and this 
in time mav undergo calcification and 
later ossification. Neither of the patients 
described in this report had reason tor in- 

ease in the pressure of the inferior vena 
cava such as cirrhosis, portal hypertension 
or cardiac decompensation, In each case 
the liver appeared grossly normal at the 


even 
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time of laparotomy and the spleen was not 
enlarged. Neither was there a history of 
phlebitis involving systemic or visceral 
veins. It is conceivable that in the case of 
the patient with the suspected pyloric 
stenosis, the inferior vena cava was locally 
damaged with resulting thrombosis and 
calcification. However, the histologic ap- 
pearance was not that of a recent throm- 
bus but instead suggested that the process 
had been present for a longer period of 
time than would have been possible had 
the thrombosis developed at the time of 
the recent surgical procedure. In the sec- 
ond case it seems unlikely that the Wilms 
tumor would have resulted in calcification 
of the inferior vena cava. There was no 
evidence of extension of the neoplasm to 
the vena cava at this point. 

Arey! has suggested that the thrombus 
may be secondary to severe dehydration, 
and, although the first case had a history 
of recurrent emeses, the infant was never 
considered to be severely dehydrated. In 
addition, the histologic appearance of the 
thrombus suggested that it antedated the 
period of dehydration. In the second case, 
there was no history of dehydration. 

In addition, attempts to incriminate an 
embryonic defect have been unsuccessful. 
Consequently, we are unable to offer an 
exact etiologic explanation for the calcified 
vena caval thrombi exhibited by these 2 
patients. 

One can only postulate as to the eventual 
result of such a lesion. The possibility of 
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extension of the thrombus with either even- 
tual occlusion of the inferior vena cava or 
dislodgement of a portion of the thrombus 
with pulmonary infarction would appear 
inevitable. Consequently, the surgical re- 
moval of these lesions seems justified. 


SUMMARY 


Two children with calcified masses (prob- 
ably thrombi) within the inferior vena cava 
are reported. The etiology is unknown but 
the possibility of a calcified thrombus of 
the inferior vena cava should be considered 
in the differential diagnosis of intra-ab- 
dominal calcifications. 


Edward B. Singleton, M.D. 

St. Luke’s and Texas Children’s Hospitals 
Department of Roentgenology 

6621 Fannin Street 

Houston 25, Texas 
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TOTAL ANOMALOUS PULMONARY VENOUS CON- 
NECTION TO THE PORTAL VENOUS SYSTEM: 
A CAUSE OF PULMONARY VENOUS 
OBSTRUCTION* 


By RUSSELL V. LUCAS, Jr., M.D.,t PAUL ADAMS, Jr., M.D., RAY C. ANDERSON, M.D., 
RICHARD L. VARCO, M.D., JESSE E. EDWARDS, M.D., and RICHARD G. LESTER, M.D. 
MINNEAPOLIS AND ST. PAUL, MINNESOTA 


TUE physician confronted with a cya- 
notic newborn infant must consider the 
possibility of total anomalous pulmonary 
venous connection to the portal venous 
system. This condition leads to death in 
early infancy. Since surgical correction is 
theoretically possible, action toward im- 
mediate diagnosis is mandatory if surgical 
salvage of these infants is to be accom- 
plished. 

Harris and associates? have stressed the 
value of the thoracic roentgenogram in sug- 
gesting the presence of this anomaly. When 
the thoracic roentgenogram reveals fine 
stippled reticular pulmonary markings and 
a normal sized heart, the differential diag- 
nosis in a cyanotic neonate is narrowed to 
pulmonary parenchymal] disease or pul- 
monary venous obstruction. 

Among the several causes of pulmonary 
venous obstruction is the condition dis- 
cussed in this paper—total anomalous pul- 
monary venous connection with a vein of 
the portal system. This condition may oc- 
cur alone, or it may be associated with 
other major cardiac anomalies, with dif- 
ferent diagnostic and therapeutic problems 
in either circumstance. This report will 
consider only cases that are not associated 
with other cardiac anomalies. A presenta- 
tion of the angiocardiographic observa- 
tions correlated with the pathologic find- 
ings in total anomalous pulmonary venous 
connection to the portal venous system is 
the major purpose. Ángiocardiography was 
diagnostic in 3 of the 4 patients seen by the 


authors, and, in retrospect, it could have 
been the basis of the diagnosis in the fourth 
patient. 

In addition, the clinical, electrocardio- 
graphic, and roentgenographic features of 
our 4 cases will be compared with available 
data on the 29 other cases we have found 
in the literature. Description of the at- 
tempts at surgical correction of the anom- 
aly in 2 cases will also be given. 


CLINICAL REVIEW 


A summary of the pertinent data in our 
4 cases along with those of 29 cases col- 
lected from the literature!-5.8-11.15.14,16—19 js 
given in Table r. 

Death occurred in infancy in all cases. 
Male infants predominated in a ratio of 
about 3 to 1. A cardiac murmur was infre- 
quently heard. Cyanosis and dyspnea were 
almost universal. The electrocardiogram 
revealed right axis deviation and hyper- 
trophy of the right ventricle in every case 
in which electrocardiographic findings were 
available. 

The literature indicates that roentgeno- 
graphic studies may lead to a definitive 
diagnosis of this anomaly. Routine roent- 
genographic studies reveal the cardiac size 
to be normal in the large majority of pa- 
tients. Abnormal pulmonary vascular mark- 
ings characterized by diffuse, small, irregu- 
lar densities and described as “reticular 
markings,” “pulmonary edema,” and mark- 
ings "similar to those in neonatal atelec- 
tasis? were present in almost all patients 


* From the Departments of Pediatrics, Surgery, Pathology, and Radiology, University of Minnesota, Minneapolis, Minnesota, and 
the Department of Pathology, The Charles T. Miller Hospital, St. Paul, Minnesota. 
This study was supported in part by Research Grants #H-5694 and H-3580 of the National Heart Institute, United States Public 


Health Service. 


T Postdoctora! Research Fellow, National Heart Institute, National Institute of Health, United States Public Health Service. 
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TABLE I 


PERTINENT DATA IN 33 CASES OF TOTAL ANOMALOUS CONNECTION OF THE PULMONARY VEINS 
TO THE PORTAL VENOUS SYSTEM 





Age Swallow- RVH | Normal | Reticular | Angio- | Surgical 
Source Sex at e Dysp- ing Symp- eiat on Heart Lung |cardiog-| Inter- 
Death toms* ECG* Sizet  |Markings*| raphy* | vention* 
Literature 22 M [2 da. to} ^ 22/23 16/17 o/o 5/19 7/7 16/19 17/19 1/29 0/29 
(29 cases) 6F 3 mo 
Present Authors’ 
Case I F | 43 mo + + 4 o T Ti + + o 
Case n M g wk. -$ ~$- 4 Gr. ut + j- + + died after 
(PO) systolic surgery 
Case r M gwk. + 4 4 Gr. 1 T + + + died after 
(PO) systolic surgery 
Case 1v M i2 wk 4 c. u- Gr. i 4 + + + o 
systolic 
Total 33 M25|2da.to| 26/27 20/21 4/4 8/23 11/11 20/21 21/43 §/33 2/33 
F 7]|4$mo 


RVH—Right ventricular hypertrophy; ECG—electrocardiogram; PO—postoperative. 
. * The first figure indicates those patients with the finding and the second the number in which this finding was considered. 


T On the basis of six grades. 
{t Normal at three days of age; cardiomegaly at seven days. 


of whom roentgenograms of the lungs were 
described. Johnson and associates? re- 
ported the results of venous angiocardiog- 
raphy in one patient in whom contrast 
medium appeared in the region of the porta 
hepatis nine seconds after injection. To 
our knowledge, the present report is the 
only other description in the literature of 
the angiocardiographic findings in total 
anomalous venous connection to the portal 
venous system. 

The following roentgenographic and 
pathologic findings were observed 1n our 4 
cases. 


REPORT OF CASES 
CaSE I.* 


Roentgenographic Findings. 'Yhoracic roent- 
genograms were taken in January 1954, of this 
three day old white female infant during evalua- 
tion of cyanosis and dyspnea. Roentgeno- 
graphic study (Fig. 14) demonstrated that the 
heart was normal in size and shape. Diffuse fine 
linear streaks and fine mottling were present in 
both lungs. A roentgenogram taken four days 


* Data on this case were included in a previous report by Gott 
and associates.” 


later revealed cardiac enlargement; further- 
more, the fine mottling in the pulmonary fields 
was accentuated in comparison with that shown 
at the first examination. 

At ten days of age, the patient was subjected 
to venous angiocardiography. While the patient 
was in the left anterior oblique position, 4.5 cc. 
of 35 per cent 1odopyracet (diodrast) was in- 
jected into the right greater saphenous vein at 
the ankle. Serial roentgenograms were made 
at the rate of two per second for five seconds. 
Review of these roentgenograms showed con- 
trast medium entering the inferior vena cava 
and progressing to the right atrium and right 
ventricle and, simultaneously, contrast material 
filling the left atrium. The pulmonary artery 
was large and distinct, and it opacified simul- 
taneously with the ascending aorta. 

Throughout the remainder of the study the 
right-sided chambers and the pulmonary artery 
remained opacified. No opacification of the 
pulmonary veins or reopacification of the left 
atrium was observed. A positive diagnosis was 
not made. Since the patient’s condition ap- 
peared stable, she was discharged from the 
hospital. 

The patient was re-admitted at three and 
one-half months of age for re-evaluation of her 
intensified episodic cyanosis. Thoracic roent- 
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genograms revealed moderate cardiomegaly 
and, as earlier, a fine, lacy, stippled appearance 
in both pulmonary fields (lig. 1 Bi. A second 
angiocardiographic study was performed, TS 
of 35 per cent diodrast being | injected into the 
left brachiocephalic vein. Films were exposed at 
the rate of two per second with the patient posi- 
tioned in the lett anterior oblique. The contrast 
medium outlined the left innominate vein, the 
superior vena cava, and the right atrium, Opaci- 
fication of the large right atrium was followed 
by simultaneous opacification of the right ven- 
tricle and left atrium, then followed simultane- 
ous dense opacification of the aorta which was 
small and of the pulmonary artery which was 
large. Again, recirculation of contrast material 
did not occur, nor did the left side of the heart 
reopacifv, The right atrium, right ventricle, and 
pulmonary artery remainec lopacified during the 
entire study. The patient was discharged on the 
day of the angiocardiographie study without a 
definitive diagnosis. One month later, at the 





Thoracic i ogi taken 


Frc. 1. Case r (44) 
when patient was 3 days old shows normal.sized 
heart and reticular Moe in pulmonary fields, 
(Bì Thoracic roentgenogram at 33 months shows 
no significant changes from earlier examination, 
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hie. 2. Case n Frontal photograph of the 
and abdominal organs. The heart has be: 
up. The four pulmonary veins converge be 
left atram. to form à common pulmonary vein 
EC. P.V.. This common pulmonary 
rowed at its point of 
esophageal hiatus of the diaphragm. Tt then 
comes dilated and terminates (arrow) in the 
portal vein (P) at the confluence of the superior 
mesenteric vein (M.) and the splemec vein (tran- 
sected in this specimen). In the thorax the common 
pulmonary vein is in close association with the 
esophagus (ho. T. 


i 


vein ds nu 

penetration through the 
š 

| 


hver: 5.— stomach. 


age of four and one-half months, rhe patient 
uddenlv became unconscious and was dead on 
arrival at the University of Minnesota. Hos. 
pitals, 

Pathologic Findings, Pertinent findings were 
restricted to the CN scular svstem. The 
lungs were expanded and appeared normal 
grossly. The aorta and pulmonary arteries arose 
in the normal manner eu were normally inter- 
related. The ductus arteriosus was obliterated. 
When the heart was retracted upward (Fig 
the two pulmonary veins from eact 
observed to join near the midline to form a 
common trunk. This trunk descended inferiorly 
immediately anterior to the dre agus, 
penetrated the diaphragm through t 
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geal hiatus along with the esophagus. This 
anomalous common pulmonary vein then joined 
the portal vein just above the confluence of the 
splenic and superior mesenteric veins. The 
anomalous common pulmonary venous trunk 
was I cm. in diameter at its termination at the 
portal vein. It had a narrow zone which lav in 
the thorax just above the diaphragm, where the 
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lig. 3. Case i. Left anterior oblique venous 
angiocardiograms. (4) At 2 seconds, equal 
opacification of a large pulmonary arters 
and a smaller aorta and absence of contrast 
material in. the region of the porta hepatis 
(gastric bubble) are noted. (8B) At 3 seconds, 
famt opacification originating. behind. the 
heart and descending in the area between 
the inferior vena cava and the azygos vein 
and beginning opacification in the porta 
hepatis are seen. (C) At 4 seconds, definite 
opacification is now present in the porta 
hepatis visualized within the gastric bubble. 























diameter was 4 mm. No pulmonary veins 
joined the heart directly. 

Internal examination of the heart revealed a 
valvular competent patent foramen ovale with 
the potential opening measuring 1X2 cm. The 
ventricular septum was intact, and the ventric- 
ular cavities as well as the semilunar and atrio- 


a 


ventricular valves were of normal size, The left 
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atrium was small in relation to the right atrium. 

It is noteworthy that upon retrospective re- 
view of the angiocardiograms obtained when 
the patient was three days old, we identified 
faint staining of a vascular channel extending 
from below the cardiac shadow to a point be- 
neath the diaphragm. In addition, a spherical 
shadow of contrast medium was observed to lie 
in the area of the porta hepatis (Fig. 3, .7, B and 
C). This opacification, which occurred late in 
the examination, had been overlooked during 
the initial interpretation of the roentgenograms. 
The shadows noticed retrospectively in this 
studv are thought to represent the lower por- 
tion of the anomalous common pulmonary 
venous channel. 


CASE Il. 


Roentgenographic Findings. A four week old 
white male infant had thoracic roentgenogra- 
phy performed i in July, 1959, during evaluation 
of cyanosis and d pad. The roentgenograms 
demonstrated normal cardiac size and contour. 
Both pulmonary fields showed a fine, diffuse 
stippling (Fig. 4). A diagnosis of pulmonary 
venous obstruction was made. 

Three days later venous angiocardiography 
was performed. Six cubic centimeters of go per 
cent diatrizoic acid (hypaque-M) were injected 
into the right greater saphenous vein at the 
ankle while films were being exposed in frontal 
and lateral projections at the rate of five per 
second for six seconds. Initially, contrast ma- 
terial outlined the right and left atria. Later, 
simultaneous dense opacification of the large 
pulmonary artery and the small aorta occurred 
(Vig. 5, 7 and B). These vessels were in normal 
position. A patent ductus arteriosus was well 
visualized. On the late roentgenograms (lig. §, 
C and D) opacified material appeared in a large 
midline vascular channel, which extended from 
the pulmonary hilar regions through the dia- 
phragm into the abdomen. At the distal end of 

this channel in the region interpreted as that of 
the porta hepatis was a globular opacitied struc- 
ture measuring 1.5 X2 cm. On the basis of these 
roentgenograms the diagnosis of total anoma- 
lous pulmonary venous connection with the 
portal system was made. 

On the seventh hospital day a thoracotomy 
was performed on the right side. The anomalous 
pulmonary venous trunk was easily identified 
in the posterior mediastinum and was followed 
toits penetration through the diaphragm. When 


Anomalous Pulmonary Venous 


s Connection SOs 





Fic. 4. Case 11. Thoracic roentgenogram at 4 weeks 


shows normal cardiac size and reticular markings 
in the pulmonary fields. 


was a ues an o ME ed of 
about 2 cc. Without interruption of venous 
pathways, the site of convergence of the right 
pulmonary veins was anastomosed side-to-side 
to the adjacent wall of the left atrium. The 
anastomosis was about 1.5 cm. long. At the end 
of the procedure, the heart stopped, and it was 
impossible to re-establish a satisfactory beat. 
Pathologic Findings. Abnormalities were re- 
stricted to the cardiovascular svstem. The right 
atrium and right ventricle were dilated 
hypertrophied, and the left atrium and let 
ventricle were somewhat smaller than ue 
The aorta and pulmonary artery were normally 
interrelated. The ductus arteriosus was nar- 
rowlv patent. The pulmonary veins from the 
right and left lungs converged in the midline to 
form a common venous channel. The right as- 
pect of this confluence had been sutured to the 
left atrium (Fig. 6), forming an opening be- 
tween the left atrium and the pulmonary veins 
which admitted a 2 mm. probe. The anomalous 
common pulmonary venous channel extended 
downward to the esophageal hiatus anteriorly 
and to the right of the esophagus and pene- 
trated the diaphragm to enter the abdomen; it 
terminated bv joining a greatly enlarged porta! 
vein (Fig. 7). No pulmonary or svstemic veins 
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Fie. $. Case rr. Venous angtocardiograms. (4) Anteroposterior roentgenogram at 1 second shows the left 
atrium on each side of the midline, simultaneous opacification of equal density of a large pulmonary 
artery and a small aorta. (4) Lateral roentgenogram at 1 second shows the relative sizes of the pul- 
monary artery and aorta. (C) Anteroposterior roentgenogram at § seconds shows opaque material in 
the common pulmonary venous trunk, which terminates in the region of the porta hepatis. (D) Lateral 
roentgenogram at § seconds shows the common pulmonary vein (arrow) and its termination in the region 
of the porta hepatis, 
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entered the left atrium (except by way of the 
surgical anastomosis described). The ventricu- 
lar septum was intact, and each valve was nor- 
mal. A valvular competent patent foramen 
ovale was present. The lungs were observed to 
be congested. 

The inadequate size of the surgical anasto- 
MOSIS TRA che | left atrium and the pulmo- 
narv venous system may perhaps be explained 
bv the smallness of the left atrium. It should be 
pointed out that the operation was performed 
with the circulation intact. Had artificial circu- 
latory techniques been applied, the opportunity 
to create a larger opening might have been 
greater. 


C ASE 


Roentgenographite Findings, |n a four week old 
white male infant a thoracic roentgenographic 
examination was performed in September 1960, 
during evaluation of cyanosis and dyspnea. 


ee 





bic. 6. Case Photograph of the gross Sous 
shows the surgically created anastomosis between 
the common pulmon: ary vein (CP. V. al the lett 


atrium (LA. The probe i is Iving in e en 
and is directed through the anastomosis 
common pulmonary vein. The diameter of the 
surgically created orifice was 2 mm. The right 
upper pulmonary vein (R.U.P.V.) and right lower 


pulmonary vein (K.L.P.V.) are seen at the upper 
lett, 


atrium 
into the 


Pulmonary. Venous 


This study revealed the 


showed diffuse fine sti ippli ng bilaterally (hig 
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Fic. 7. Case i. Photograph of 
thoracic and abdominal organs viewed from 
hind, the esophagus having been removed. The 
common pulmonary vein (C.P. V3 formed by con. 
Huence of the MALLA pulmonary 
large caliber and enters a greatly enlarged portal 
vein. CP. The superior mesenteric vein (ML) and 
the splenic i pu e pancreas) are seen forming 
the portal vein. D.--diaphragm; L.— 


the specimen of the 
| 


Verns is d 





liver. 


cardiac shadow pr De 0j 


normal size and configuration. The lungs 


Ri A diagnosis of pulmonary venous obstruc 
tion was made. 

Venous angiocardiography was performed 
the following day. Six and one-half ue centr 
meters of go per cent hypaque-M wer 
into the nght median basilic vein w hi e films 
were exposed at two per second for 
seconds, in frontal and lateral projections. Fol 
lowing opacification of the right atrium, the 
left atrium filled, and simultaneous dense opaci- 
fication of a large pulmonary a DAE and a small 
aorta then occurred (Fig. 9, of and Bi. Venous 
return of opacified blood from the lungs w vas des 


laved. At five seconds the pulmonary veins 
filled, and a large channel leading Bela. the 


diaphr agm to the portal vein opacified. (lig. 


o, .d and B). ! 
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l'16. 8. Case itt, Thoracic roentgenogram at 4 weeks 
shows normal cardiac size and reticular pulmonary 
markings. 


performed on the right side. Exploration re- 
vealed an anomalous pulmonary venous trunk 
receiving. the venous tributaries from both 
lungs. This trunk was followed to its penetra- 
tion of the diaphragm through the esophageal 
hiatus. When extracorporeal circulation. was 
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instituted, severe congestion and edema of the 
lungs developed. The extracorporeal circulatory 
procedure was discontinued, and with the cir- 
culation intact a side-to-side anastomosis of the 
anomalous pulmonary venous trunk with the 
left atrial wall was accomplished. No part of the 
anomalous pulmonary venous trunk was ligated 
or divided. Although the patient appeared to 
tolerate this procedure reasonably well, his con- 
dition gradually deteriorated and he died five 
hours after the operation. 

Pathologic Findings. Abnormalities were re- 
stricted to the cardiovascular system. The great 
vessels were normally interrelated. A patent 
ductus arteriosus having a diameter of 1.4 cm. 
was noted. The four pulmonary veins Joined in 
the midline to form a common channel that de- 
scended anteriorly and a little to the right of the 
esophagus and penetrated the diaphragm 
through the esophageal hiatus. This vessel then 
joined the portal vein (lig. 10€). The surgi- 
cally performed anastomosis between the lett 
atrium and the common pulmonary venous 
trunk was identified. The suture line was intact, 
and the opening measured 4 mm. in diameter 
(Fig. 11). The ventricular septum was intact. A 
patent foramen ovale was adjudged to have a 
potential diameter of 6 mm. The common 
pulmonary venous trunk was patent through- 
Out, measuring 5 mm. at its narrowest diameter. 





Fic. g. Case tm. Venous angiocardiograms at 1.5 seconds. (4) Anteroposterior roentgenogram shows a right- 
to-left shunt at the atrial level and simultaneous opacification with equal density in the large pulmonary 
artery and the small aorta. (B) Lateral roentgenogram shows opaque material in the left atrium and the 
enlargement of the pulmonary artery. The descending aorta 1s clearly evident, 
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Fics 26. Case AL t7 and 5) Venous angiocardio- 
grams at 4 seconds in anteroposteri ior and lateral 
projec ctions, respectively, Opaque material is seen 
in each of the four pulmonary veins which empty 
into the opacifed common pulmonary vein. 
Opacification of the infradiaphragmatic portion 
of the common pulmonary vein and its termination 
into the portal svstem is well visualized. Compare 
V details with photograph of specimen. 

) Photograph of the specimen of the thoracic 
ine FRE organs from behind. » order to 
allow direct comp: irison of the anatomic structures 
defined angiocardiographically, this M un 
was intentionally reversed in developing so that 
the reader has, in effect, an anteroposterior view 
of the pulmonary veins. The pulmonary veins join 
a common pulmonary vein. (C.P.V.} which de- 
scends below the diaphragm to terminate ] 
large dilated portal vein (P.V.). Rob. right jung 
and right lobe of liver; LT left lung and left lobe 
of liver, 


The presence of a large patent ductus arterio- tion of cvanosis and dyspnea. Cardiac us ani 
sus E ik accounted for the severe con- contour were normal and di ise reticular mark- 
gestion of the lungs that developed when extra- ings were observed in both MURUS. elds 
corporeal circulation was established. This (Fig. 124). Pulmonary venous obstruction was 
pulmonary insult obviously did not enhance diagnosed, and venous angiocardiography was 
the child's chances for survival. performed immediately. Six cubic centimeters 
of go per cent hy paque-M were injected into the 


Cast right saphenous vein while films were exposed 
Roentgenographic Findings, À thirteen day in frontal and lateral projections at two per 


old white male infant had a thoracic roentgeno- second for fifteen ae QURE fication of the 
gram taken in November 1960, aS evalua- right atrium was followed immediately bv fll. 
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ing of the lett atrium (Fig. 128). Simultaneous 
dense opacification of a large pulmonary artery 


and a small aorta then occurred (Fig. 12C). 
Pulmonary veins were visualized at four and 
one-half seconds (Fig. 120). No reopacification 
of the left atrium occurred, but, at ten and one- 
half seconds in the frontal projection, a globular 
collection of opaque material was seen to the 
left of the midline between the fifth and sixth 
ribs (Fig. 12£). On the lateral projection (Fig. 
127), this shadow lay immediately behind the 
heart. A faintly opacified channel between the 
globular shadow and the diaphragm was also 
seen on the lateral roentgenogram. A diagnosis 
of anomalous pulmonary venous connection 
with obstruction was made. The patient died 
several hours after this procedure and before 
surgical treatment could be instituted. 
Pathologic Findings, Abnormalities were con- 
fined to the cardiovascular system. The heart 
appeared normal to external examination. The 
pulmonary artery and aorta were normally 
interrelated, and the ductus arteriosus was 
closed. No vessels entered the lett atrium. ‘The 
right pulmonary veins entered separately into a 
muscular walled chamber measuring 11.5 cm. 
and having the internal and external appear- 
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ance of an accessory atrial chamber. Histologi- 
callv, cardiae muscle was present in the wall of 
this chamber, which was connected by an 
atretic strand to the left atrium (Fig. 13, 47 and 
B). The accessory chamber and the two lett 
pulmonary veins converged to form a common 
venous channel that descended in the midline, 
pierced the diaphragm through the esophageal 
hiatus, and terminated in the ductus venosus. 
While the common pulmonary venous trunk 
itself was not narrowed, the upper part of the 
ductus venosus measured only 1 mm. in diam- 
eter. Below the level of entrance of the anomal- 
ous pulmonary. vein, the ductus venosus was 
closed; therefore, the only open avenue tor es- 
cape of pulmonary venous blood was by wav of 
the narrowly patent segment ot the ductus 
venosus into the left hepatic vein. We believe 
that the accessory atrium-like venous chamber 
opacified during angiocardiographv and pre- 
sented as a retrocardiac shadow as demon. 


HISTOLOGY OF THE LUNGS 


The lungs were similar histologically in 
all patients (Fig. t4, .7-D). Pronounced 





pulmonary vein (C.P.V.) and the left atrium (L.3.). The probe lies in the left atrium and enters the 
common pulmonary vein through the anastomosis which measures 4 mm. in. diameter. R.P.—right 
upper and lower pulmonary veins; L.P.-—left upper and lower pulmonary veins; A---aortic arch. 
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Fis. 12. Case tv. (4) Thoracic roentgenogram taken when patient was 15 days of age shows normal cardiac 
size and reticular pulmonary markings. (B) Venous angiocardiogram at 1 second shows right-to-left shunt 
at atrial level. (C) Venous angiocardiogram at 3 seconds shows simultaneous and equal opacification of a 
large pulmonary trunk and a small aorta. (D) Lateral venous angiocardiogram at 4) seconds shows opaci- 
fication of pulmonary veins (arrows). (E) Venous anteroposterior angiocardiogram at 10% seconds shows 
a globular collection of opaque material in relation to the cardiac shadow (arrows). (A) Lateral venous 


PE ` 


angiocardiogram at 103 seconds shows the globular shadow seen in / as lying immediate 


"* 


Iv behind the left 


. 


atrium. The arrows demonstrate an opacified channel descending toward the diaphragm, 


thickening of the alveolar walls resulted 
from massive capillary dilatation. Hemo- 
siderosis was present, and lymphatic chan- 
nels in the visceral pleura and interlobular 
septa were dilated. The pulmonary arteri- 
oles revealed pronounced medial hvper- 
trophy in excess of that normally found in 
this age group. The walls of the pulmonary 
veins were thickened as a result of verv 
pronounced medial hypertrophy. 


DISCUSSION 


Total pulmonary venous connection with 
a vein below the diaphragm is but one of 
the anomalies possible when no direct 
communication exists between the left 
atrium and the pulmonary veins. The more 
common anomalous connections are be- 
tween pulmonarv veins on one hand, and 
the left innominate vein, the superior vena 


` 


cava, coronary sinus, or right atrium on 
struction to pulmonary venous How is rare. 
The clinical and roentgenographic signs in 
these patients are usually secondary to in- 
creased pulmonary blood fow and volume 
overload of the right ventricle. 

When the pulmonary venous blood re- 
turns to the right atrium anomalously by 
wav of the portal system of veins, among 
the factors which combine to increase the 
resistance to this flow are: (1) the narrow 


4 
a 


caliber of the common venous trunk and 
(2) the length of the anomalous route. In. 
terposition of the hepatic capillary bed as 
in Cases 1, H and Hi or the narrowness of 
the ductus venosus as in Case 1v are addi- 
tionally contributing factors. 

The diagnosis of pulmonary venous eb- 
struction may be suspected from clinical 


E 
bad 
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Fic. 13. Case tv. 67) Photograph of specimen of the thoracic and abdominal organs viewed from behind. 
The pulmonary artery and bronchus of the left lung (L.1.) have been severed. The apex of the heart has 


^ 


been elevated. The pulmonary veins from the right lung (R...) enter separately into a dilated thick- 


a common pulmonary vein (C.P.V.) which also receives the veins of the left lung. The anomalous atrial- 
like chamber was connected to the left atrium (L.A) by an atretic strand (arrow). The common pul. 
monary vein terminates below the diaphragm in the ductus venosus (D.V.). The ductus venosus is narrow 
and terminates in the left hepatic vein. The two hepatic veins Join the inferior vena cava (LV.C.) through 
which the pulmonary venous blood is finally delivered to the right atrium. (B) Photograph of the thoracic 
organs and liver viewed from behind. The essentials are hike those illustrated in CY). This view empha- 
sizes the presence of an atrial-like chamber (M.) formed by confluence of the veins from the right lung 
(R.L.). Histologically, the wall of this chamber was formed mostly of cardiac muscle. LL. left lung; 


I.P. —Heft pulmonary vein; D.V.-~ductus venosus; P.H. -left hepatic vein; R.H. —right hepatic vein. 


findings. Thus, any infant in the first few 
days or weeks of lite presenting with cva- 
nosis and dvspnea should be given immedi- 
ate roentgenographic examination, 
Among the findings on the thoracic roent- 
genogram, a cardiac shadow of normal size 
with peculiar pulmonary vascular mark- 
ings should stronglv suggest pulmonary 
venous obstruction. At this point, the dif- 
ferential diagnosis includes the tvpes of 
pulmonary parenchymal disease occurring 
not infrequently in the neonatal period. 
Likewise, pulmonary venous obstruction 
results from a number of anatomic condi- 
tions. These include: (1) cor triatriatum," 
(2) stenosis or atresia of the pulmonary 


veins," (3) mitral atresia,’ and (4) anoma- 
lous pulmonary venous connection to other 
systemic veins through stenotic channels, 
as well as (5) total anomalous pulmonary 
venous connection to the portal venous 


svstem. 
The diagnosis of total anomalous pul- 
monary venous connection to 4Hv site, 


whether or not obstruction to pulmonary 
venous flow exists, mav be made on the 
basis of the following four signs,’ each of 
which was present in everv one of our 
cases: (1) immediate shunt from right 
atrium. to a normal sized or small left 
atrium; (2) no dilution of the contrast ma- 
terial in the left atrium; (3) simultaneous 


A 
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portion of lung and visceral pleura show dilatation of a pleural lymphatic and of the pulmonary capillanies 


Hic. 14. Photomicrographs of pulmonary vessels from sections stained for elastic tissue 7) Case 1. Peripheral 


illustration) and an elastic artery are present (X135). (C) Case nr A venous trunk receives a tributary. 
Each shows a thick wall (150). (D) Higher magnification of tributary shown in C. The prominence of 
muscle in the medial laver resembles that seen in arteries. Adventitial prominence is also present( X 1507. 


Fa 





opacification of an enlarged pulmonary The diagnosis of obstruction in the 
artery and a small aorta; and (4) density anomalous venous pathway depends on the 
of opacification of the aorta equal to or foregoing characteristics and, in addition, 
greater than that of the pulmonary artery. the signs of: (a) delav in emptving of the 
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right side of the heart, (b) persistence of 
opacified blood in the pulmonary vascular 
system, and (c) failure of reopacification 
of the left atrium. 

Precise anatomic demonstration of the 
site of anomalous connection of the pul- 
monary veins with the portal venous sys- 
tem may be established through angio- 
cardiography. The characteristic finding is 
opacification of the anomalous venous 
channel with accumulation of contrast 
medium in the region of the porta hepatis. 
Low cardiac output and obstruction to 
pulmonary venous flow may combine to 
cause late or scant opacification of the 
anomalous pulmonary venous trunk. There- 
fore, the angiocardiographic study should 
be programmed to include roentgenograms 
taken ten to twelve seconds after the injec- 
tion is made. — 

. In. Case rv, the diagnosis of total anoma- 
lous venous connection with obstruction 
was made on the basis of the presence of 
each of the aforementioned features. The 
significance of the opacification shown in 
Figure 12, E and F was not fully appreci- 
ated until pathologic confirmation. 

A helpful clinical sign in each of our 4 
cases was intensification of dyspnea and 
cyanosis during feeding. If one recalls that 
the anomalous common pulmonary venous 
trunk accompanies the esophagus through 
the same hiatus of the diaphragm, this 
clinical feature may be explained. 

In total anomalous connection of the 
pulmonary veins to the portal venous sys- 
tem, the universal mortality of patients in 
the first few months of life dictates a 
prompt attempt to establish a definitive 
diagnosis. Following diagnosis, immediate 
surgical correction of the anomaly should 
be planned. On the basis of our experience 
to date, we believe that a cardiopulmonary 
bypass procedure should be utilized to 
allow the surgeon ample opportunity to 
make an adequate and accurately placed 
anastomosis. It is imperative that a patent 
ductus arteriosus, if present, be ligated 
prior to the institution of bypass. We feel 
that the anomalous pulmonary venous 
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trunk should be left patent, since the high 
resistance imposed by this anomalous 
route of flow favors drainage through the 
anastomotic site but at the same time pro- 
vides a safety valve should the left atrium 
be unable to accept the whole pulmonary 
venous return immediately. This pulmo- 
nary venous trunk could be ligated later if 
necessary. Only experience will indicate 
whether such a channel left open will close 
spontaneously if the anastomotic connec- 
tlons are adequate. 


SUMMARY 


I. The universal early mortality in pa- 
tients with total anomalous venous connec- 
tion to the portal venous system without 
major associated cardiac lesions necessi-: 
tates prompt diagnostic and therapeutic 
measures. | 

2. The anatomic features present in this 
form of anomalous pulmonary venous con- 
nection are responsible for pulmonary ve- 
nous obstruction. | 

3. On the basis of the clinical, physical, 
electrocardiographic, and routine roent- 
genographic findings, a diagnosis of pul- 
monary venous obstruction may be made 
in these patients. 

4. Angiocardiography provides confir- 
mation of the pulmonary venous obstruc- 
tion and allows a definitive anatomic diag- 
nosis of total anomalous pulmonary ve- 
nous connection to the portal venous sys- 
tem. 

5$. Attempts to correct this condition 
surgically in 2 of 4 patients met with fail- 
ure, but on the basis of this experience, it 
is believed that surgical correction of this 
defect remains feasible. 


Richard G. Lester, M.D. 
Department of Radiology 
Medical College of Virginia 
Richmond r9, Virginia 
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CONGENITAL PULMONARY LYMPHANGIECTASIS* 
REPORT OF A CASE WITH ROENTGEN FINDINGS 


By R. W. CARTER, M.D., and H. M. VAUGHN, M.D. 


BIRMINGHAM, ALABAMA 


ONGENITAL pulmonary lymphangi- 

ectasis, although relatively rare, has 
been fairly frequently the subject of papers 
appearing in the pathologic literature. It 
has been variously termed "congenital 
lymphangiomatosis of the lung,"? ‘‘con- 
genital pulmonary cystic lymphangiecta- 
sis,"3 and "congenital dilatation of pul- 
monary lymphatics."* Twenty-one cases 
have been reported in the world literature 
according to Frank and Piper! in their 
article published in 1959; however, we 
have been unable to find any description 
of this condition in the radiologic litera- 
ture. 

The cases previously described, as well 
as the present case, appear to have a fairly 
uniform clinical picture: that of neonatal 
respiratory distress and cyanosis with 
death occurring in a few hours or a few 
days. Some cases have also been observed 
in stillborns. Most often, the delivery and 
gestation have been uneventful. 

Of the cases reported, we have been able 
to find only 2 of which roentgenograms 
were made. These, in addition to the pres- 
ent case, apparently represent the only 
cases of congenital pulmonary lymph- 
angiectasis which have been brought to the 
attention of the radiologist. Because of the 
clinical similarity of this disease to other 
conditions more familiar to the radiologist, 
we feel that our patient in whom the roent- 
genographic findings could not be distin- 
guished from those of hyaline membrane 
disease or fetal atelectasis is worthy of re- 
porting. Maidman and Barnett have 
stated, “It is apparent from a review of all 
cases that this entity . . . must be included 
with other disease processes responsible for 
neonatal cyanosis and, unfortunately, can 


be positively identified only by means of 
autopsy." 

The roentgenograms of the 2 previously 
reported cases appear to be similar to those 
of the present case, although the changes 
are probably more marked. The findings 
were described as "bilateral multiple scat- 
tered densities, and “an enlarged heart 
and increased opacity of both lung fields 
with some mottling suggestive of diffuse 
cystic change." In the latter case, the 
heart appeared "somewhat dilated? at 
necropsy, so definite cardiomegaly may 
not have been present.’ 


REPORT OF A CASE 


On November 1, 1960, at 10:45 P.M., the pa- 
tient was born at full term by low forceps de- 
livery. He weighed 7 pounds and 6 ounces. At 
birth, the heart rate was rapid, respirations 
were rapid and shallow, and the infant was 
cyanotic. The liver was thought to be enlarged. 
The infant was placed in a rocking-bed respira- 
tor and given moist oxygen. 

A portable anteroposterior chest roentgeno- 
gram made approximately twelve hours follow- 
ing birth showed a normal heart, widening of 
the anterior and superior mediastinal regions, 
indicating a thymus gland, fine granular den- 
sities distributed throughout both lungs and a 
normal position of the diaphragm. The bony 
thorax showed no abnormality. The diffuse 
granular pulmonary densities, coupled with the 
clinical history, were thought to represent 
hyaline membrane disease (Fig. 1, 4 and B). 

About fourteen hours after birth, the infant 
was digitalized and a liquefying agent (Chymar 
aqueous) was given. Penicillin therapy was also 
started. The infant failed to respond and ex- 
pired approximately sixteen hours after birth. 

At autopsy, the liver was found to be grossly 
enlarged, extending into the left side of the ab- 
domen. The sinusoids were dilated and filled 


* From the Department of Radiology, The Norwood Clinic and Carraway Methodist Hospital, Birmingham. Alabama. 
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Fic. 1. 64) Fine granular densities are distributed throughout both lungs, representing markedly diated 
cystic lymphatics. This picture cannot be distinguished from that in hyaline membrane disease or in fetal 


3 


atelectasis. (B) Detail of the right lower lung field shows the diffuse granular densities. 


er, (3) petechiae of 
| 


"NP 


with blood. Scattered throughout the liver were passive congestion of the liv 
| 


numerous small collections of immature blood the thymus, (4) extramedul as hematopoiesis 
cells. The thymus was of normal size and of the a (s) patent foramen ovale (phys 
showed numerous areas of hemorrhage which — ologic), and (6) patent ductus arteriosus (physi- 


were relatively small, although in some in- ologic.) 


stances, the puc ie ‘ame confluent and 
COMMENT 


covered a fairly large area. The heart was nor- 
mal, Congenital pulmonary Ivmphangiectasis 


Both lungs were of normal size. The pleural js a condition occur ‘ing in newbo: rng and to 
surfaces were smooth and glistening. The sur- 
face and cut surface of both lungs were of : 
healthy pink color. Microscopic examination 
showed the alveolar spaces to be moderately 
enlarged. In the interstitial tissue and particu- 
larly just beneath the pleura, the Ivmphaties 
were markedly dilated. This picture was noted 
in all of the sections of lung studied micro- 
scopicallv. In some areas, the alveolar spaces 
contained a few squames; however, there was 
very little inflammatory reaction at any point 
in the lungs. No evidence of hvaline membrane 


disease was found (Fig. 2). 
A physiologic patent ductus arteriosus and 
patent foramen ovale were noted. The cranial 


cavitv was not entered. 





The final anatomic diagnosis was (1) con- Fig. 2. Photomicrograph showing the dilated lym- 
genital pulmonary  lymphangiectasis, — (2) phatics in the lung. 
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a lesser extent in stillborns. In most in- 
stances gestation and delivery are normal 
but the child commences to have respira- 
tory distress and cyanosis within minutes 
or a few hours after birth. Because of the 
increasing frequency with which roentgen- 
ography of the newborn in respiratory dis- 
tress is performed, it is important that the 
radiologist be aware of this disease and its 
roentgen similarity to more familiar condi- 
tions. Although we have been unable to 
find a description of the roentgen findings 
in the radiologic literature, it 1s likely that 
this condition is much more common than 
previously realized, and that many cases 
formerly diagnosed as congenital heart dis- 
ease, hyaline membrane disease, fetal 
atelectasis, etc., and which were not path- 
ologically confirmed may have represented 
this condition. It 1s anticipated that this 
diagnosis will be made more frequently in 
the future. 


SUMMARY 


I. The first case of congenital pulmo- 
narylymphangiectasis reportedin the radio- 
logic literature 1s presented. 
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2. The clinical symptoms of congenital 
pulmonary lymphangiectasis simulate hy- 
aline membrane disease and some types of 
congenital heart disease. 

3. The roentgenographic findings in con- 
genital lymphangiectasis of fine granular 
densities distributed throughout the lungs 
simulate those of hyaline membrane dis- 
ease and fetal atelectasis. 


R. W. Carter, M.D. 

The Norwood Clinic 
1§29 North 25th Street 
Birmingham 4, Alabama 
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ESOPHAGEAL STRICTURE FOLLOWING INGESTION 
OF CLINITEST TABLETS* 


By JACK G. RABINOWITZ, M.D., and STANLEY TCHANG, M.D. 
BROOKLYN, NEW YORK 


no strictures following the 
accidental ingestion of Clinitest tablets 
have recently been described in the pedi- 
atric and otolaryngologic literature. These 
commercially available tablets are used at 
home by patients with diabetes to test for 
glycosuria. The tablets contain anhydrous 
sodium hydroxide and therefore represent 
a new type of lye ingestion hazard. Since 
the Clinitest stricture has certain char- 
acteristic features, a report of such a case 
in the radiologic literature appears justi- 
fiable. 


REPORT OF A CASE 


A sixteen year old girl was admitted to the 
Kings County Hospital on July 13, 1959, one 
day after she inadvertently swallowed two 
Clinitest tablets, used by her father, a diabetic. 
She had mistaken them for aspirin. Immedi- 
ately after swallowing the pills the patient felt a 
burning sensation substernaly and regur- 
gitated the partially dissolved tablets. Inas- 
much as the burning sensation persisted the pa- 
tient was admitted for observation. There were 
no abnormal physical findings. Esophagoscopic 
examination on July 15, 1959 revealed only 
minimal congestion of the esophagus. She was 
treated for her symptoms, improved clinically 
and left the hospital two days later. One week 
thereafter she began to have difficulty swallow- 
ing solid foods. She experienced a sensation of 
heaviness in the chest during and after meals. 
This was associated with occasional vomiting. 
She returned to the hospital and a roentgeno- 
logic examination of the esophagus on July 30, 
1959, revealed a short, well circumscribed con- 
striction at the junction of the middle and 
lower thirds of the esophagus (Fig. 14). A 
small ulcer crater arose from the posterior as- 
pect of the constricted area (Fig. 1B). The 
esophagus was not dilated proximal to the 
lesion and there was no delay in the descent of 


the thick barium mixture. Exophagoscopic 
examination revealed a short ring-like stricture 
approximately 33 cm. from the upper incisor 
teeth. Stretching with Hurst dilators was per- 
formed almost daily until a No. 28 dilator was 
passed. An esophagram obtained on August Io, 
1959 showed some widening of the previously 
noted stricture and no ulceration was noted. 
The patient had no further difficulty in swallow- 
ing solid foods and was discharged from the 
hospital on August 13, 1959. 


PATHOGENESIS 
Caustic urine-sugar reagent tablets 
(Clinitest) contain sodium hydroxide, 


sodium bicarbonate, citric acid and copper 
sulfate. Sodium hydroxide liberates a large 
amount of heat on hydration when placed in 
solution and if this occurs in the esophagus 
a thermal burn of the mucosa results, The 
caustic action of sodium hydroxide causes 
direct necrosis. Copper sulfate is both 
astringent and irritant, 51012 

Diffuse edema is the initial pathologic 
effect of lye ingestion. Occasionally, this 
may be demonstrated by an esophagram. 
However, roentgenologic studies performed 
during this phase in the previously re- 
ported cases of Clinitest tablet ingestion 
have revealed no changes of diagnostic or 
prognostic  significance.^!? Liquefaction 
necrosis follows rapidly with sloughing of 
the necrotic material Repair begins at 
about the end of the second week and the 
resulting fibrosis leads to stricture forma- 
tion. 

Since the accident under consideration in 
all likelihood involves the arrest of a firm 
tablet during its passage through the 
esophagus, it is quite understandable that 
the resultant stricture is short and ring- 


* From the Departments of Radiology, State University of New York Downstate Medical Center and the Kings County Hospital 
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Vic. 1. C4) Roentgenogram demonstrates the short, ring-like stenosis of the esophagus at approximately the 


junction of the middle and lower thirds. The esophagus proximal and distal to this area is normal. ( B) Spot 


roentgenogram of the strictured area shows the small ulcer crater arising from the posterior portion of the 


esophageal wall. 


like. This differs from the usual type of lve 


ingestion—drinking a caustic solution-—in 
which the stricture is usually elongated and 


has tapered ends. Arrest of the tablet can 
apparentlv occur at anv of the usual areas 
of anatomic or phvsiologic narrowing par- 
ticularly if only small amounts of water 
are ingested with the tablet. The previous 
case reports in the literature describe the 
occurrence of strictures in all portions of 
the esophagus. No changes need be pro- 
duced if there 1s sufficiently rapid passage 
of the tablet through the esophagus or if 
an adequate amount of fluid is ingested 
simultaneously, One patient has been re- 
ported to have taken one tablet four times 
a day for several weeks. However, each 





tablet was swallowed with a full glass of 
water and no esophageal or gastric dis- 


orders were noted on follow-up examina- 
tions. The stomach usually remains un- 


injured because of the neutralizing effect of 
the acid gastric secretions and the protec- 
tive effect of gastric mucin. 


ROENTGEN FINDINGS 


The diagnosis of caustic tablet (e.g., 
Clinitest) stricture should be thought of 
when there is a smooth-walled, sharply- 
circumscribed, short ring-like constriction 
of the esophagus in an otherwise normal 
esophagus (Fig. 1, Æ and B). Because ulcer 
formation within the stricture is quite 
common, the lesion must be distinguished 
from peptic esophagitis. The latter is most 
frequently seen in the lower third of the 
esophagus and is often associated with an 
hiatus hernia, Ulceration arising in hetero- 
topic gastric mucosa may produce the radi- 
ating mucosal folds so commonly found 
in gastric ulcers. The constricting annular 
"lower esophageal ring" should be easv to 
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distinguish because of its location at the 
gastroesophageal mucosal junction and its 
typical diaphragm-like appearance. Dif- 
fuse systemic sclerosis with esophageal 
stricture formation has the characteristics 
of a chronic diffuse esophagitis. The pres- 
ence of characteristic changes in peristalsis 
and in the emptying mechanism together 
with scleroderma involving the hands, feet 
or face should lead to the correct diagnosis. 
Epidermolysis bullosa produces an eso- 
phageal stricture which 1s usually smooth, 
somewhat lengthy and tapers at both ends. 
It is always accompanied by cutaneous 
manifestations.| Congenital esophageal 
webs are usually located on the anterior 
wall of the esophagus at the level of the 
cricoid cartilage. Conceivably, an infiltra- 
tive neoplasm could simulate a benign 
stricture but since most of the reported 
cases are in children the differential diag- 
nosis of a neoplasm may arise in only the 
occasional case found in adults. 


CLINICAL COURSE 


Of the 7 cases thus far reported in the 
literature, 5 have been in children. The 
clinical course following the ingestion of 
Clinitest tablets is quite similar to that 
following ordinary lye ingestion. Early 
cortisone and antibiotic therapy has been 
recommended to prevent stricture forma- 
tion. Treatment in our case has been 
limited essentially to bougienage. Whether 
more dilatation will be required in the 
future cannot be determined at this time. 
Where persistent narrowing existed, simple 
resection with end to end anastomosis has 
been successful.?:10.:2 


SUMMARY 


Caustic urine-sugar reagent tablets 
(Clinitest tablets) are widely used by the 
laity and cases of accidental ingestion con- 
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tinue to occur. The radiologist should 
be aware of the characteristic smooth- 
walled, sharply circumscribed, short ring- 
like stricture which may be produced. 


Jack G. Rabinowitz, M.D. 
Department of Radiology 
State University of New York 
Downstate Medical Center 
Brooklyn 3, New York 
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ANOMALOUS POSITION OF THE FOREGUT* 


By BERTA M. RUBINSTEIN, M.D., HOWARD BLOOM, M.D., REGINA GLUCK, M.D., 
and MILTON J. H. GRAND, M.D. 


NEW YORK, NEW YORK 


ANY excellent reviews on malrota- 

tion of the bowel have appeared in re- 
cent publications, but these have dealt for 
the greater part with abnormalities in the 
embryologic positioning of the midgut por- 
tion of the primitive gastrointestinal tract. 
Little has been said, regarding the anom- 
alous position of the foregut and its 
anlage. The case presented is a two and 
one-half year old white girl with congenital 
heart disease. While undergoing routine 
roentgenologic examination for this con- 
dition, she was found to have an ab- 
normally located stomach, which at first 
suggested situs inversus, but was later 
shown to be a case of failure of rotation of 
the foregut. 


REPORT OF A CASE 


This two and one-half year old female was 
first seen at Montefiore Hospital on March 16, 
1959 for investigation of congenital heart dis- 
ease. Her birth weight on March 3, 1956 was 
7 pounds 15 ounces. Cyanosis was noted shortly 
after birth and vomiting occurred at the same 
time. Roentgen findings at that time indicated 
an "upside down stomach with partial obstruc- 
tion," She was transferred to Meadowbrook 
Hospital at the age of one week, and repeat 
roentgenograms indicated “situs inversus ab- 
dominalis with no obstruction.” The vomiting 
was controlled by careful feeding, and the 
gastrointestinal disturbances subsided. At the 
age of two weeks she went into acute cardiac 
failure which was controlled with digitalis. She 
was discharged at the age of one month, when 
she had regained her birth weight. The patient 
did well at home except for persistence of 
slight cyanosis. At the age of five months, fol- 
lowing an episode of diarrhea, the cyanosis in- 
creased and she went into syncope during cry- 
ing spells. She suffered no further episodes of 
cardiac embarrassment, but she developed 


slowly, and by the age of two years, she could 
not walk without support and weighed only 18 
pounds 10 ounces. In June, 1958, at the age of 
twenty-six months, she developed a left hemi- 
plegia and congestive heart failure. She was 
digitalized, and put on mercurials and salt 
restriction, but her condition did not clear up, 
and she was admitted to Montefiore Hospital 
for further investigation. 

Physical examination revealed an underde- 
veloped girl who had resting cyanosis, clubbing 
of the fingers and toes and peripheral edema. 
Rales were heard in both lungs and fluid was 
present. The liver was palpated 6 cm. below the 
right costal margin. The blood pressure was 
90/60, and the heart rate was regular at 120 per 
minute with a loud systolic murmur, heard best 
in the left fourth interspace at the sternal edge. . 
A precordial bulge was evident and the heart 
was enlarged to percussion. On neurologic ex- 
amination no residual of her earlier hemiplegia 
was found. 

Laboratory Data. Hematocrit was 66 per cent, 
the hemoglobin was 20 gm. per cent, the red 
blood cell count was 7,230,000 per cu. mm., the 
white blood cell count was 8,900 per cu. mm. 
with 79 per cent polymorphonuclears, 20 per 
cent lymphocytes and 1 per cent monocytes. 
The platelet count was 170,000 per cu. mm. 
Specific gravity of the urine was 1.009 with a 
trace of albumin but without sugar or white 
cells. An electrocardiogram revealed right 
ventricular hypertrophy. 

Roentgen Findings. Fluoroscopy showed a 
bizarre cardiac shadow consistent with trans- 
position of the great vessels. Roentgenography 
with barium in the esophagus (Fig. 1 and 2) dis- 
closed marked enlargement of the cardiac 
silhouette with the left border reaching almost 
to the left lateral chest wall. These studies and 
roentgenograms of the upper gastrointestinal 
tract showed the stomach to be located in the 
right side of the abdominal cavity with the 
greater curvature on the right and the lesser 
curvature on the left (Fig. 1 and 3). The pylorus 


* From the Divisions of Diagnostic Radiology and Laboratories and the Department of Pediatrics,’ Montefiore Hospital, New York, 
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and first part of the duodenum pointed across 
the midline to the left and anteriorly (Fig. 

and 4). The liver. however, was in the right 
upper quadrant (Fig. 3). On this basis, the 
diagnosis of failure of atch of the foregut 
was made, rather than situs inversus abdomi- 
nalis. 

A selective angiocardiogram using 7o per 
cent Urokon outlined a large left ventricle, 
which gave rise to the aorta, situated to the 
left of the left pulmonary artery. The right and 
left pulmonary arteries were well visualized, 
but the main pulmonary artery could not be 
clearly delineated. 

In view of the inability to establish a defini- 
tive diagnosis, a second injection was made into 
the left ventricle since the catheter could easily 
be passed through a large interatrial septal de- 
fect. During this second procedure, the child 
developed ventricular extrasystoles and then 
vent into ventricular fibrillation with cardiac 
arrest. She did not respond to cardiac massage 
and died. 

Necropsy Findings. At necropsy performed 





Fic. 1. Posteroanterior chest roentgenogram with the 
esophagus and upper stomach opacified with bar- 
ium shows the heart markedly enlarged in its 
transverse diameter. The lower half of the esoph iis 
gus is bowed to the right and the stomach is seen 
well to the right of the midline. 
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Fic. 2. A lateral roentgenogram of the chest with the 
esophagus, stomach and duodens > opacih 
with barium shows the pylorus and duodenal cap 
pointed forward. Gas is seen in the postbulbar duo- 


denal segment which is far anterior to its usual 
position, 


five hours after death, 100 cc. of clear vellow 
fluid was found in the peritoneal cavity. 
position “of the esophagus was unremarkable 
and it terminated in the cardia of the stomach 
at about 1 em. beyond the diaphragmatic hiatus. 
The stomach lay within the right upper quad- 
rant of the abdominal cavity with the cardia 
and greater curvature lying on the right whi 
the lesser curvature was on the left. The py- 
lorus pointed across the midline from the right 
side and the first part of the duodenum pointed 
anterior] v. The duodenum then continued to 
form a normal loop which was, however, con- 
cave to the right and terminated at the duo 
denojejunal junction which lay in the right 
upper quadrant. The jejunum and ileum were 
completely patent but were abnormally located, 
i 3 


į 


lying almost completely in the right lower 
quadrant of the abdominal cavity. The 


tS 
terminal ileum ascended in the midline up 
toward the diaphragm and entered the cecum 
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Fic. 3. A frontal plane roentgenogram made during 
an upper gastrointestinal tract examination shows 
the barium-filled stomach to be well to the right of 
the midline. The greater curvature of the stomach 
is on the right side. The entire small bowel lies 
mostly on the right side of the abdomen. An 
opacity representing the liver is seen in the right 
upper quadrant. 


at this point. The cecum, appendix and large 
bowel were unremarkable in appearance with 
no evidence of diverticula or stenosis, but were 
abnormallv situated. The cecum lav in the 
upper part of the abdominal cavity near the 
midsagittal plane, while the colon ran from this 
point across the left half of the upper abdominal 
cavitv to the splenic flexure, at which point it 
made a right angle turn and descended nor- 
mally along the left side of the peritoneal cavity 


v 


to the rectum, which descended in the midline 
of the pelvis to the anal orifice. In addition, the 
whole segment of colon was suspended from the 
postertor abdominal wall by a thin mesentery. 
The liver was normally situated in the right 
upper quadrant and appeared unremarkable. 
The head of the pancreas lay within the loop of 
the duodenum on the left side of the peritoneal 
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cavity and extended across the midline to the 
right with the tail of the pancreas lying in the 
vicinity of the gallbladder. No spleen was noted 
within the peritoneal cavity and the normal 
peritoneal reflections could not be traced. The 
foramen of Winslow was also not identified. No 
other abnormalities were noted within. the 
peritoneal cavity. In the thoracic cavity, no 
pericardial or pleural effusions were noted, but 
the lungs were grossly atelectatic and appeared 
to be compressed by a greatly enlarged heart 
which weighed 190 gm. The heart was a cor bi- 
loculare with a rudimentary right ventricle, an 
inter-atrial septum secundum detect, an inter- 
ventricular atrioventricular communis defect, 
an infundibular pulmonic stenosis and total 
anomalous pulmonary venous drainage. The 


» 


pulmonary artery and aorta both arose from 





lic. 4. A lateral roentgenogram made during an up- 
per gastrointestinal tract examination confirms 
the impression obtained from Figure 2 where the 
pylorus and the duodenum are seen directed an- 


teriorly. 
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the common left ventricle with the pulmo- 
nary valve ring lying to the right of the aortic 
valve ring. The peripheral distribution of the 
vessels from the pulmonary artery and aorta 
was unremarkable and the ductus arteriosus 
was not patent. This case, therefore, demon- 
strates multiple congenital anomalies involving 
the heart and gastrointestinal tract, as well as 
asplenia. 


DISCUSSION 


The primitive gastrointestinal tract de- 
velops as a straight tube suspended in the 
sagittal plane by a common dorsal mesen- 
tery. It may be divided into the foregut, 
i.e., from the mouth to the duodenojejunal 
junction; the midgut, z.e., from the duo- 
denojejunal junction to the midtransverse 
colon; and the hindgut, z.e., from the mid- 
transverse colon to the anus. 


FIRST STAGE OF MIDGUT ROTATION 


As the primitive intestinal tract elon- 
gates, it bulges through the umbilical 
orifice into the primitive umbilical cord as 
a temporary physiologic umbilical hernia- 
tion. Failure of rotation beyond the first 
stage and retention of the midgut loop in 
the umbilical stalk at birth results in a con- 
dition known as omphalocele. 


SECOND STAGE OF MIDGUT ROTATION 


Nonrotation. The midgut loop is re- 
turned to the peritoneal cavity from the 
temporary umbilical herniation without 
having rotated beyond the horizontal plane 
1t occupied at the end of the first stage. 

The small bowel is entirely in the right 
side of the abdomen, the colon in the left. 
The terminal ileum crosses the midline to 
enter the cecum from the right. The duo- 
denum descends entirely on the right side 
of the vertebral column. Internal hernias 
are explained as anomalies of intestinal ro- 
tation. 

Paraduodenal Hernia. This is represented 
by imprisonment of the small bowel under 
the mesentery of the right colon during the 
process of fixation of the midgut loop after 
its rotation. 

Reversed Rotation. Clockwise instead of 
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counterclockwise rotation of 180° occurs 
during this stage. The transverse colon lies 
under the superior mesenteric artery and 
the duodenum above it. 


THIRD STAGE OF MIDGUT ROTATION 


This entity is characterized by descent 
of the cecum from the subhepatic position 
into the right lower quadrant and fixation 
of the mesentery of the cecum and ascend- 
ing colon in the right flank. 

An anomaly of the third stage is the sub- 
hepatic cecum. The cecum fails to elongate 
and descend into the right iliac fossa. If, 
with the cecum in this position, there is 
also failure of fixation of the small bowel 
mesentery on a broad attachment to the 
posterior abdominal wall, volvulus of the 
entire small intestine may occur. Other 
anomalies include retrocecal appendix and 
mobile cecum which we will not discuss 
here. 


COMMENT 


Omphalocele as the prime anomaly of 
the first stage of midgut rotation, errors of 
the second stage of midgut rotation giving 
rise to torsion of bowel segments on an ab- 
normally persistent mesentery with bowel 
obstruction, and internal hernias have 
been adequately described in the literature. 
However, cases of the most primitive posi- 
tion of the upper gastrointestinal tract 
with failure of fetal rotation of the stomach 
before the first stage of midgut rotation 
(prior to descent of the gastrointestinal 
tube into the umbilical cord) have rarely 
been reported. 

Caffey, in his book of Pediatric X-ray 
Diagnosis describes congenital micro- 
gastria and lack of fetal rotation of the 
stomach with failure of the greater and 
lesser curvature to develop. There is no 
differentiation into the fundus, body, 
antrum and pyloric canal. The tiny tubular 
stomach remains in the midsagittal plane 
and is joined from above and behind at its 
summit by the esophagus. The duodenum 
projects directly ventrad from the pyloric 
end of the stomach. Vomiting from birth, 
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hematemesis, loss of weight, and secondary 
anemia are the chief clinical findings. 

Our case is an example of the most primi- 
tive stomach lying in the right upper 
quadrant in the midsagittal plane with the 
pylorus and duodenal bulb directed ven- 
trad. Failure of rotation of the foregut, in 
addition to anomalies of second stage mid- 
gut rotation, multiple congenital cardiac 
anomalies and asplenia were noted. 

The combination of an absent spleen 
and congenital heart disease, also found by 
other investigators,» ®!1° is apparently more 
than coincidental. 


SUMMARY AND CONCLUSION 


A case of anomalous position of the fore- 
gut and multiple congenital heart ab- 
normalities as well as asplenia in a two and 
one-half year old female is presented in 
which the foregut anomaly was visualized 
by barium opacification. The roentgen find- 
ings were confirmed on autopsy. 

The position of the stomach and duo- 
denum in this case reflects the most primi- 
tive position of the foregut. The stages of 
midgut rotation and other gut anomalies 
are briefy described. 


Berta Rubinstein, M.D. 
Montefiore Hospital 

atoth St. & Bainbridge Avenue 
New York 67, New York 


We are grateful for the help and advice given us by 
Dr. John Caffey and Dr. Harold G. Jacobson in the 
preparation of this manuscript. 


I. 


IO. 


11. 


B. M. Rubinstein, H. Bloom, R. Gluck and M. J. H. Grand | szrremser, 196: 


REFERENCES 


AGUILAR, M. J., STEPRENS, H. B., and CRANE, 
J. T. Syndrome of congenital absence of spleen 
with associated cardiovascular and gastroen- 
teric anomalies. Circulation, 1956, I4, 520- 


531. 


. Carrey, J. Pediatric X-Ray Diagnosis. Third 


edition. Year Book Publishers, Inc., Chicago, 
1956. 


. Dive, M. Sur un estomac d'adulte à type fetal. 


Bull. coc. Anat., 1894, 69, 669. 


. Finptay, C. W., Jr., and Humpnureys, G. H. II. 


Congenital anomalies of intestinal rotation in 
adult. Internat. Abstr. Surg., 1956, 103, 417- 


438. 


. Garpyer, C. E., Jr. Anomalies of intestinal ro- 


tation in gastrointestinal practice. Am. f. Gas- 
troenteral., 1955, 24, 449—454. 


. Garpner, C. E. Jr. Surgical significance of 


anomalies of intestinal rotation. Ann. Surg., 
1950, 777, 979-898. 


. Kiesewetter, W. B., and Surrg, J. W. Malro- 


tation of midgut in infancy and childhood. 
Arch. Surg., 1958, 77, 493-491. 


. Lyons, W. S., Haxon, D. G., HEgrwngorz, H. F., 


Jr., Du Suave, J. W., and Epwarps, J. E. 
Cardiac Clinics, CXLVIII. Congenital cardiac 
disease and asplenia; report of seven cases. 
Proc. Staff Mayo Clin., 1957, 32, 277—286. 


. Manson, G. Anomalies of intestinal rotation and 


mesenteric fixation. 7. Pediat., 1954, 45, 214- 
233. 

Prowman, D. E. M. Congenital absence of 
spleen associated with cardiac abnormalities. 
Brit. Med. F., 1957, 7, 147—148. 

Snyper, W. H., Jr., and Cuarrin, L. Embryol- 
ogy and pathology of intestinal tract: presen- 
tation of 40 cases of malrotation. dun. Surg., 
1954, 740, 368-380. 


VoL. 86, No. 3 


HYPERTROPHIC HEMANGIOENDOTHELIOMA 
OF INFANCY* 


SUCCESSFUL MANAGEMENT OF A CASE WITH THE PATHOLOGIC 
AND ROENTGEN THERAPY CRITERIA , 


By EDWIN J. LIEBNER, M.D. 


CHICAGO, ILLINOIS 


qu purpose of this report is to de- 
scribe the successful management of a 
hemangioendothelioma of muscle in a new- 
born infant. A review of the pertinent lit- 
erature is made and certain basic principles 
are stressed. The textbooks on radiother- 
apy give little information on this entity. 
The pathologic diagnosis can often lead to 
confusion, and the surgeon must be alerted 
to avoid extensive mutilating procedures. 
It is hoped that proper direction can be 
given from the experience gained in this 
study. 

The difficulties that can arise in the 
pathologic diagnosis, in the surgical ap- 
proach, and in the necessity for prolonged 
fractionation of radiation dosage are well 
illustrated in the following case report. The 
mother’s refusal of surgical procedures, 
early and again later in the course, is prob- 
ably the most significant factor in the re- 
sults obtained. 


REPORT OF A CASE 


This four day old white female was admitted 
to the University of Illinois Hospitals on August 
10, 1956. She was born at full term, delivery was 
spontaneous and she weighed 7 pounds. At 
birth, a large tumor on the left side of the upper 
back and scapula extending over the left clav- 
icle and into the left side of the neck was noted 
(Fig. 1, £ and B). The mass felt both hard and 
cystic in different areas. There appeared to be a 
light bluish tinge to the skin but the skin itself 
was not involved (Fig. 2). White blood cell 
count was 15,000, neutrophiles 83 per cent, 
lymphocytes 12 per cent, and monocytes § per 
cent, with adequate platelets. 

The parents were opposed to any mutilating 
procedure of amputation of the arm. However, 
they did consent to a biopsy. On August 13, 


1956, under general anesthesia the patient was 
explored. Án incision was made over the mass 
posteriorly for at least 10 cm. The tumor mass 
lay beneath the latissimus dorsi, rhomboid and 
trapezius muscles. Biopsy of the mass was 
taken at the medial border, which was adja- 
cent to the spinous processes and transverse 
processes of the vertebral bodies. There was no 
paraspinous musculature in this area. Since the 
parents had denied permission for removal of 
the entire upper extremity and the surgeon felt 
that local excision could not be accomplished, 
only a biopsy was done. 

A frozen section was reported as a highly 
cellular sarcoma. Subsequent study of the 
tissue revealed sheets of tumor cells with small 
oval nuclei arranged in an irregular closely 
interwoven pattern. In some areas the cells had 
larger, pale staining nuclei and indistinct cyto- 
plasm. In other areas the cells were spindle 
shaped and there were numerous small vascu- 
lar spaces of capillary size, some containing red 
blood cells. The final impression was “‘malig- 
nant tumor of the shoulder region, with heman- 
gioendotheliomatous qualities" (Fig. 3). 

From August 23, 1956, to September 28, 
I956, the patient received the first course of 
irradiation via multiple small 4X 5 cm. oblique 
portals (anterior and posterior superior and in- 
ferior, and posterior medial and lateral) from a 
220 kv. machine, 1.12 mm. Cu half value layer, 
50 cm. distance, with a daily dose of 75 r to a 
portal. Each of five portals received approxi- 
mately 700 r air dose. 

In the early spring of 1957, the mother re- 
ported that there was some decrease in the size 
of the tumor (Fig. 4). A second course of ir- 
radiation was given June 19, 1957, to July 17, 
1957, through eight small 4X5 cm. oblique 
tangential portals. The same quality of radia- 
tion was used as in the first course and each of 
the portals received a total air dose of 650 r. In 
the ensuing six months the surgeons felt that 


* From the Department of Radiology, College of Medicine, University of Illinois, Chicago, Illinois. 
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Fi. i. 


(.4) Anteroposterior and (B) left anterior oblique roentgenograms of the chest when the patient was 


nine days old. Note the large soft tissue tumor and the extent of deformity of the left upper thoracic rib 


cage. There is separation of the transverse processes of the lower cervical and upper thoracic vertebrae. 


the lesion was now resectable, but the mother 
refused an v surgical intervention. 

In 1948, there was further slow steady reduc- 
tion in he size of the mass. By this time there 
was no deformity of the thoracic rib cage (Fig. 
s). The patient, when seen in January, 1961, 


revealed onlv the scar from the previous biopsy 
and a slight defect from the lack of develop- 
ment of normal musculature along the left 
superior paraspinal region, the site of previous 
tumor (lig. 6). 


DISCUSSION 


Dargeon! cites a good clinicopathologic 
classification of lesions of vascular origin. 
Of the twelve categories, 





lappearance before irradiation, when 
jd. Note the lack 


Fic. 2. Clinic: 
the patient was seventeen days c 
of any skin involvement. 


onlv two are of 


concern in this presentation: (a) hyper- 
trophic heman gioma, and (b) nu gio- 
endothelioma. His illustration of 2 cases of 
the hypertrophic form are excee di Mi 
pertinent. One of them is a diffuse subcu- 
taneous lesion of the skin itself, This 
grosslv resembles the case being presented. 
However, all of his tabulated hypertrophic 
cases have associated. thrombocy topenic 
purpura, Dargeon also stated that in the 
therapy of this lesion, roentgen therapy i 
frequently unsatisfactory and surgery may 
be required. Southard ef 47? reported 
twenty-one day old infant who had a cap- 
illary hemangioma of the left leg and pur- 
pura. The lesion received 3,360 r in twenty 
davs, and three weeks later had completely 
disappeared. Three months later, a second 
course of 2,400 r was given for an exten- 
sion. Contracture and radiation fibrosis 
was reported. 

Watson and McCarthy® have written on 
a hvpertrophic or angioblastic type of 
hemangioma. They stated that this ap- 
pears chiefly in the skin as a solid elevated 
purplish red lesion. They further com- 
mented on the histologic features as being 
masses of cells with a minimum of patent 
vessels. The pure type can be mistaken for 
hemangiosarcoma and is frequently recur- 
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bic. 3. Microscopic section of the biopsy specimen (X 360). The tumor was reported as 
malignant with hemangioendotheliomatous characteristics. 


rent after surgery, which indicates its local 
aggressiveness, 

Stout?’ has contributed greatly to the 
understanding of the pathology of malig- 
nant tumors of vascular origin. All are 
characterized by the formation of vascular 
channels, but with different cells plaving a 
dominant rolein tumor growth. It ce n the 
inner lining are predominant, we have (a) 
the hemangioendothelioma; if the muscular 
laver of the vessel is active, then (b) 
leiomyosarcoma results; and, 
the tumor originates in cells 3 the outer 
surface sheath of the vessel, it is (c) the 
hemangiopericvtoma. 

The reticulum stain is of great value in 
differentiating between hemangioendo- 
thelioma and hemangiopericy toma. The 
silver reticulum stain of the histologic slide 
will show that all the cells are inside of the 


Anally, it 


eaths and are, theretore, endo- 
thelia, while the reverse is true for rhe 
pericytoma. Besides this, Stout stresses 
that in a hemangioendothelioma there is 
formation of atypical endothelial cells in 
greater numbers than are required to line 
the vessels with a simple endothelial mem- 
brane, formation of vascular channels with 
a delicate framework of reticulum fibers 
and a marked tendency for their lumens to 
anastomose. The pathologic material in the 
present case was studied by the author with 
the use of the reticulum stain and it shows 
the features of a hemangioendothelioma 
as described by Stout (Fig. 7). 

In regard to the malignant qualities of 
this tumor and the prognosis, several sali- 
ent features should be emphasized. Me- 
Carthy and Pack? and Stout! have stressed 
that there is one variety of hemangioendo- 
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Fic. 4. Left shoulder and back of the infant at ten 
and one-half months of age, nine months after the 
initial irradiation and prior to the second course of 
therapy. N 





ote the areas of tumor regression where 
the effect of irradiation from the tangential and 
obhque portals was greatest. 





Fic. $. Anteroposterior view of the chest at the age 
of one vear and five months, or six months after 
the second course of irradiation. Note the marked 
decrease of soft tissue tumor, early calcification, 
and improvement of the thoracic rib deformity, 
(Compare with Figure 1.) 
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Fic. 6. The upper back four and one-half years after 
irradiation, Note the long scar resulting from the 
incision for the biopsy, and the atrophy or absence 
of muscles in this area caused by the congenital re- 
placement of any normal musculature by the tu- 
mor, The darkening of the skin is exaggerated by 
a photographic shadow, but irradiation changes 
are minimal. 


thelioma which is seen in infancy or early 
childhood and which has a rather benign 
course. McCarthy and Pack caution against 
the acceptance of the ambiguous term, 
"hemangioendothelioma," in children. 
They further state that hemangioendo- 
thelioma connotes a highly malignant sar- 
coma (as our pathologist suggested) and 
often the surgeon desires to do an amputa- 
tion, as In our case. 

The radiation therapy of hemangioendo- 
thelioma of infancy can present difficulties 
if its proper pathologic identity is not 
recognized. Many radiotherapists are ac- 
quainted with the method and techniques 
of treating hemangiomas in infants. The 
chief criteria. are early treatment with 
small doses fractionated over a long inter- 
val to supplement or augment the ten- 
dency to natural regression or spontaneous 
remission. The author believes that he- 
mangioendothelioma of infancy, especially 
the hypertrophic type, should be treated 
similarly. There is considerable danger if 
the pathologic state 1s not recognized and 
itis interpreted as a form of malignant sar- 
coma. The surgeon will alwavs do radical 
surgery and the radiotherapist may be 
tempted to give a large cancerocidal dose in 
the usual short interval of four to five 
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weeks. There will be resulting skin damage 
and the normal structures will be prevented 
from developing properly. Since the child 
will survive long after the radiation has 
been given, there will be greater dangers of 
even more serious complications, such as 
cancer developing in the skin and bone in 
the long latent period. 

If the lesion is large, as it was in our case, 
it will be advisable to avoid the use of large 
direct fields. Small multiple tangential 
fields to avoid the deeper structures are 
most appropriate. It is necessary to deliver 
radiation only to a major part of the lesion, 
since total regression will occur eventually, 

From the factors used in this case, a 
tumor depth dosage can be derived. How- 
ever, It 1s difficult to calculate the depth 
dose accurately since the radiation was 
directed obliquely and tangentially through 
multiple small fields to avoid a large dose 
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to the underlving structures, Nevertheless, 
for theoretical purposes at à 5 cm. depth 
in the lesion, and assuming that all the five 
portals contributed, we mav conclude that 
approximately 2,000 r was delivered to the 
maximum point and at a 10 cm, depth, a 
dose of 1,000 r. This was over a oo of 
five weeks: The lesion was observed to has 
regressed moderately over a ten month b 
riod and then a nearly similar course of 
irradiation was given as described in the 
case REO The m ee are PR um 


n ud: lower. "i re md It as 
probable that a lower dosage would have 
been utilized if we had better u ceo 
the pathologic characteristics and antici- 
pated the degree of radiation response. 
The result from the radiation treatment 
has been most gratifying. There has been 
very little skin change, and the thoracic rib 
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and vertebral development have been nor- 
mal (compare Figure 1,7 and Figure 8). 
Since the tumor originated in or congeni- 
tally replaced the lett upper spinal muscu- 
lature, there is a sheht atrophy or lack of 
dev clo piment in this region following the 
tumor regression (Fig. 6). Roentgen study 
shows a normal chest cage (Fig. 8). A mod- 
erate amount of calcification has de- 
veloped in the area of the former tumor 
(Fig. 9); 1t is à monument to the history, 
course, and treatment of this disease. The 
child is nearing the completion of her fifth 
vear after therapy and there are no indica- 
tlons of any recurrence, 


CONCLUSIONS 

Proper recognition of this vascular lesion 
in infancy and early treatment are believed 
to is essential if radi ation ee is to 
criteria d also cu nnm p of : any 
purpura, the benign course of a hvper- 
trophic lesion in infancy, and the pro- 
tracted radiation response, the lesion in the 
infant studied is best classified as a hyper- 
trophic hemangioendothelioma of infancy. 

The infant was seventeen davs old when 
therapy was instituted. Radiation dos age 
should be in a low to moderate range, de 
pending upon the extent and bulk of the 





hic. 8. Anteroposterior view of the chest four vears 
after irradiation. Note the good development of 
the left upper chest and the calcification in the left 
supraclavicular region. 
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Fic. 9. Left oblique view of the shoulder demonstrat- 
ing calcification at the former site of the tumor. 


lesion. The irradiation should be fractionated 
over a long period to observe the response 
and to take advantage of any natural or 
spontaneous regression that may occur. 


SUMMARY 


A case of hypertrophic hemangioendo- 
thelioma in a seventeen day old infant is 
reported. The lesion originated in the left 
upper thoracic paraspinal musculature. 

2. The pathologic and clinical criteria 
are given for the proper identification of 

the lesion. 

3. Because of the frequently benign na- 
ture of this lesion, extensive surgical pro- 
cedures should be avoided. 

Radiation dosage should be in the 
lower range and the course should be pro- 
tracted to augment a possible natural 
tendency to regression. 

s. The reported child has developed well 
with no radiation sequelae. The site of the 
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former tumor shows calcification five years 
later. 


840 South Wood Street 
Chicago 12, Illinois 


Dr. Arthur S. J. Petersen was most helpful in sug- 
gesting the use of multiple small fields. 
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A SIMPLE METHOD OF REDUCING THE 
FLUOROSCOPIC DOSE RATE 





By EDWE 


| L. LAME, M.D. 


PHILADELPHIA, PENNSYLVANIA 





IT some of the recent 

thought on fluoroscopic safety, we 
started a plan three vears ago that has 
proved most satisfactory and seems easily 
applicable for all users of modern machines. 
The roentgen dose rate can be regulated at 
will for each case and can be so reduced that 
babies and pregnant women may be ex- 
amined with hitherto unaccustomed low 
dosage. 

Since, even today, there 1s evidence that 
some fluoroscopes are operated by radi- 
ologists at high r rates (up to 46 r per 
minute at table top*), it may be useful to 
review a method that is so simple. 

The best fluoroscopic techniques should 
be in operation in the children’s hospitals. 
Our analysis of current practice in thirteen 
children’s hospitals shows that in orthodox 
fluoroscopy the kv. peak ranges from 40 to 
95, the ma. from 1 to 4, and the r/min. 
from 1 to 7.5. The average usual kv. peak 
is 73, the average ma. is 2.5, and the aver- 
age r/min. is 3.6 (Table 1). This is an 
enviable record for those using 1 r/min. 


O IMPLEMEN 





Fic. 1. Fluoroscopic ma. meter large enough for easy 
reading and setting. 


and we wish to publicize such excellent 
habits for the information of all radiolo- 
gists. It would be desirable to reduce the 
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higher rates for children and, further, to 
offer adults a similarly low exposure ap- 
proximating the children’s dosage. This 
seems realized in our recent program. 


RECOMMENDED METHOD 


Most new control panels have a hand 
regulator of fluoroscopic milliamperage, 
but manufacturers will equip old panels if 
requested. This hand regulator is locked at 
a maximum of 3 ma., forcing the operator 
to use a higher kv. peak and promptly re- 
ducing r output. 


Fluoroscopic Dose Rate 


LPR 
ay 





Fic. 2. Roentgenograms made on 8 X 10 inch film carrying 4 exposures. Diameter of the aperture was 8 em. 


Recently, a wide scale milliammeter has 
been purchased (Fig. 1). It is easy to adjust 
and read and is much preferred by the 
physicist, technician and radiologist. 

The most gratifying results are in the 
ability to fluoroscope babies and children 
or pregnant women with a very low total 
dose. The calibrating physicist measures 
the dose at required factors and these dose 
rates are posted in the technician’s booth 
at each machine. At the start of each 
fluoroscopic examination the technician 
asks the radiologist his needs for voltage 
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and current. Sample readings from our 3 
machines are as follows: 


kv. peak ma. r per minute 
60 0.5 0.95 10° 0.7 
60 I 1.53 1.8 ra 
70 I BTA. — 356 1.6 
84 I 3.4 3.5 2.0 
85 2 4.76 6.4 mus 
go 2 5.8 Jug Br 
go 3 6.7 9.8 7.0 


Reference to the operating factors above 
makes it evident that an infant can be 
examined at 60 kv. peak and 0.5 ma. for an 
r rate of 0.7 to 1.0 per minute. Our barium 
fluoroscopy for an infant usually is limited 
to I minute and hence a dose of about 1 r is 
maintained. 

Further reduction of total body dose for 
babies is effected by using the 8 cm. diam- 
eter 4 on 1 spot filmer as a fixed aperture 
during all of the fluoroscopy and most of 
the roentgenography (Fig. 2). 

Correspondingly, thin adult chests can 
be examined at dose rates of 1.6 to 2.6 r per 
minute (7o kv. peak-1 ma.). Adult barium 
examinations are done at 85 kv. peak and 
I ma. for thin patients, 85 to 90 kv. peak 
and 2 or 3 ma. for heavier patients (dose 
rate of 2.2 to 9.8 r/min.). 

Comparison with image amplifier dose 
rates commonly used is most favorable. 
Most users of the amplifiers do not accomo- 
date their eyes, so that their rates of expo- 
sure are the same as ours for children and 
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light-weight adults, and sometimes higher 
for babies. 
SUMMARY 


A simple and very inexpensive plan is de- 
scribed of reducing roentgen dose rate in 
fluoroscopy. It has provided the author 
with the means for examining delicate tis- 
sues that otherwise would be rejected for 
fluoroscopy or overdosed by current stand- 
ards of safety. 

It is suggested that this method is worthy 
of wider trial in view of the continued prev- 
alence of more robust fluoroscopic exam- 
ination. 


Presbyterian Hospital 
Philadelphia 4, Pennsylvania 
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THE THYMUS GLAND IN CHILDREN AND 
THE ROENTGENOLOGIST 


Pee related to the thymus gland 
in children continue to provide grounds 
for speculation and controversy. The gener- 
al roentgenologist does not have as fre- 
quent an opportunity to familiarize him- 
self with thymic disease as does the pedia- 
tric roentgenologist. Nevertheless, he does 
encounter recurring experience with two 
basic problems. The first is a diagnostic 
question: Is the thymus gland enlarged? 
The second is a therapeutic problem: 
Should the thymus be treated by radiation? 
A historical survey of the roentgenologist’s 
association with the thymus gland helps to 
elucidate our present role. 

Medical knowledge of the presence of the 
thymus gland probably dates from antiq- 
uity. In an extensive review, Marine! cred- 
ited Felix Plater with introducing in 1614 
the concept of sudden death in children due 
to an enlarged thymus gland. In 1889 Palt- 
auf? focussed new interest on the thymus 
gland by introducing the idea of a constitu- 
tional disease, status thymicolymphaticus, 
consisting of hyperplasia of the lymphoid 
structures including the thymus, arterial 
hypoplasia, chlorosis, and a tendency to un- 
explained sudden death. 

Only eight years after Róntgen's discov- 
ery of the x-ray, Heineke? described the ef- 
fects of the x-ray on lymphoid tissue in ex- 
perimental animals and suggested that such 
therapy might have value in human beings 
with abnormally large thymus glands. 
Friedlander* put this hypothesis to trial in 

1 Marine, D. Status lymphatieus. Arek. Patha, 1928, 5, 661- 
po A. Cited by Friedlander. 

3 Hereke, H. Ueber die Einwirkung der Róntgenstrahlen auf 
innere Organe. München. med. Wchnschr., 1904, 51, 785—786. 

4 FRIEDLANDER, A. Status lymphaticus and enlargement of the 


thymus. With report of a case successfully treated by the x-ray. 
Arch, Pediat., 1907, 24, 490-501. 


1905, when he treated an infant with a res- 
piratory ailment thought to be due to thy- 
mic stridor and status lymphaticus. By 
this time it was widely believed that these 
patients responded poorly to anesthetic 
drugs and suffered a high rate of sudden, 
unexpected death. That radiation was in- 
creasingly accepted as a useful means of 
controlling the enlarged thymus and its 
feared consequences is readily attested by a 
review of early volumes of the AMERICAN 
JOURNAL of RoENTGENOLOGY. 

In a report of 41 cases in 1920, Heublein® 
gave the reasons why radium therapy was 
considered even more useful than roentgen 
therapy. Grier® agreed that radium was 
easier and safer to use; his report is notable 
because it emphasized also the responsibil- 
ity of the roentgenologist in the diagnosis 
of the enlarged thymus. In a roentgeno- 
graphic study, he stressed the importance 
of the phase of respiration, the increased 
size of the thymic shadow when the child 
cries, and the tendency of the shadow to be 
bilateral, relatively symmetric, and wider 


‘inferiorly. Writing at a still later date, 


Kohler? described graphically the difficulty 
encountered by earlier diagnosticians: “In 
the first decade after Róntgen, enlargement 
of the thymus was far too frequently diag- 
nosed, the striking breadth of the upper 
part of the central shadow being due to the 
tube being brought too near, in order to 


take a more rapid picture of small unruly 
children... ." 


5 HeuzLziw, A. C. Radiation treatment of enlarged thymus 
glands in infants. Am. J. RogexTGENOL. & Rap. THERAPY, 1920, 
7, 1917195. 

8 Grier, G. W. The diagnosis and treatment of enlarged thymus. 
Am. J. ROENTGENOL, & Rap. THERAPY, 1924, 77, 141—146. 

T Kónrzn, A. Roentgenology: The Borderlands of the Normal 
and Early Pathological in the Skiagram. Second English Ed- 
ition. Wm. Wood & Co., Baltimore, 1935, p. 477. 
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The popularity of radiation therapy met 
some resistance. In 1927 Greenwood and 
Woods? described the whole concept of 
status thymicolymphaticus “as a good ex- 
ample of the growth of medical mythol- 
ogy." Opposing thymic irradiation, Ken- 
nedy and New? reported that chronic 
stridor and other symptoms commonly at- 
tributed to an enlarged thymus were us- 
ually due to causes unrelated to the thy- 
mus. In general, however, roentgenologists 
and other physicians diagnosed and treated 
an increasing number of large thymus 
glands. The peak of this fad was reached in 
the late 1930's, when many children were 
treated whether they had symptoms or not. 
In the 1940’s, doubts began to develop 
about the importance of status thymico- 
lymphaticus, but supposedly symptomatic 
thymus glands were still subjected to radia- 
tion therapy with few qualms about the 
danger involved. 

With the advent of the atomic era and 
the cataclysmic events at Hiroshima in 
1945, the uses of radiation therapy under- 
went thoughtful reappraisal. Coming under 
particular scrutiny was its use in children, 
women in the child-bearing age, and per- 
sons having benign diseases. In 1949, 
Scharnagel and Pack!? reported the ap- 
pearance of hundreds of basal cell epitheli- 
omas in the skin of a five year old boy whose 
enlarged thymus had been irradiated shortly 
after birth. In 1950, Duffy and Fitzgerald, 
and, five years later, Clark? recorded cases 
of children with thyroidal cancer, which 
they associated in many instances with ir- 
radiation that had been given during in- 
fancy to the thymus or to other benign con- 


8 GREENWOOD, M., and Woops, H. M. “Status thymico- 
lymphaticus” considered in light of recent work on thymus. 7. 
Hyg., 1927, 26, 305-326. 

3 Kennepy, R. L. J., and New, G. B. Chronic stridor in child- 
hood sometimes erroneously attributed to enlargement of the 
thymus. 7.4.M.4., 1931, 96, 1286-1289. 

10 ScHARNAGEL, I. M., and Pack, G. T. Multiple basal cell 
epitheliomas in a five year old child. 4m. F. Dis. Child., 1949, 77, 
647-651. 

u Durry, B. J., Jr., and Firzceraup, P. J. Thyroid cancer in 
childhood and adolescence. Report on 28 cases. Cancer, 1950, 3, 
Io18—1032. 

12 CiAnkK, D. E. Association of irradiation with cancer of the 
thyroid in children and adolescents. 7./1.M./f., 1955, 759, 1007- 
1009. 
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ditions of the upper trunk. In this same 
period Dameshek? and Simpson and co- 
workers were pointing out the possibility 
that leukemia might be associated with ir- 
radiation of the thymus in children. 

Medical contributions such as these cer- 
tainly reduce the enthusiasm for irradiation 
of the thymus gland. During the last dec- 
ade, also, in some nonradiologic quarters 
near-hysteria has existed about the ob- 
served or projected hazards of radiation 
damage. Insofar as these developments 
lead to fuller assessment of our knowledge 
and to wiser use of radiation therapy, they 
must be accepted as good. This greater 
awareness of certain disadvantages, how- 
ever, should not blind us to the usefulness 
of radiation therapy, judiciously employed. 
Recent conscientious studies of large series 
of patients!*5 indicate suggestive evidence 
that thymic irradiation in children may 
potentially be harmful. A still larger study!” 
indicates that it may be a contributing fac- 
tor to development of cancer of the thyroid. 
In a similar report by Conti and others,!? 
which did not disclose a relationship in the 
development of either leukemia or thy- 
roidal neoplasm, very small ports (4X 4 cm.) 
were used directly over the thymus. This 
report states that careful, limited irradia- 
tion of the thymus may be undertaken 
without undue risk. The roentgenologist 
may observe in these reports an interesting 
telltale—that the departments from which 
the studies originate have largely aban- 
doned use of irradiation for benign thymic 
enlargement. 

The answer to our first question, then, 

5 DaAMESHEK, W. The outlook for the eventual control of leu- 
kemia. New England F. Med., 1954, 250, 131-139. 

M Simpson, C. L., HgMPELMANN, L. H., and FuLLeR, L. M. 
Neoplasia in children treated with x-rays in infancy for thymic 
enlargement. Radiology, 1955, 62, 840-845. 

15 SNEGIREFF, L. S. The elusiveness of neoplasia following roent- 
gen therapy for thymic enlargement in children. Radiology, 1959, 
72, 508-517. 

16 Larouretre, H. B., and Hopczs, F. J. Incidence of neo- 
plasia after irradiation of thymic region. Am. T. ROENTGENOL., 
Rap. Tuerapy & Nuciear MED., 1959, 62, 667-677. 

17 SAENGER, E. L., Sirverman, F. N., STERLING, T. D., and 
Turner, M. E. Neoplasia following therapeutic irradiation for 
benign conditions in childhood. Radiology, 1960, 74, 889-904. 

18 Conti, E. A., Parrox, G. D., Conti J. E., and HEMPEL- 


MANN, L. H. Present health of children given x-ray treatment to 
the anterior mediastinum in infancy. Radiology, 1960, 74, 386-391. 


600 


is: a prominent thymus may be discovered, 
but its significance is doubtful. The roent- 
genologist must diagnose its presence and 
perhaps follow its involutional course in 
children, but should not produce undue 
alarm in reporting its size or supposed ef- 
fect upon the trachea. 

In answering the question about therapy, 
the roentgenologist must almost certainly 
accept the idea that radiation therapy for 
an enlarged thymus is rarely advisable. 
This change in emphasis 1s as much a prod- 
uct of modern knowledge about normal 
variations of the gland, the infrequency of 
pressure symptoms, and the vanishing con- 
cept of status lymphaticus as it is of con- 
cern about the possible association of sub- 
sequent thyroidal or lymphoid cancer. 
However, if a large thymus is obstructing 
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respiration in a child in whom complete 
pediatric and otolaryngologic appraisal re- 
veals no other cause, use of small doses of 
roentgen therapy to a small portal below a 
carefully shielded thyroid gland is justified. 

Based on an appraisal of general statis- 
tics indicating a continued low incidence of 
thyroidal cancer in children, and a long, 
personal experience in irradiation of chil- 
dren, Garland" believes that “An etiological 
connection between low-dose neck irradia- 
tion and subsequent thyroid cancer is not 
regarded as established.” 

SEYMOUR Fiske Ocusner, M.D. 


Ochsner Clinic 
Prytania and Aline Streets 
New Orleans 15, Louisiana 


19 GARLAND, L. Henry. Cancer of the thyroid and previous 
irradiation. Surg., Gyn. & Obst., 1961, 172, 564-566. 
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NEWS ITEMS 


DR. OTTO GLASSER HONORED 


To Otto Glasser, Ph.D., teacher, leader 
and friend to the radiologist of Ohio, the 
members of the Ohio State Radiological So- 
ciety presented a scroll in recognition of his 
many contributions to Radiology. Also, in 
appreciation of these and his many other 
attainments as author and investigator in 
the field of biophysics, the Ohio State Ra- 
diological Society on May 20, 1961 confer- 
red upon him an Honorary Membership. 


THE ASSOCIATION OF UNIVERSITY 
RADIOLOGISTS 


Annual Memorial Medal Award Competition 


The Association of University Radiol- 
ogists has recently established an annual 
Memorial Medal Award in honor of de- 
ceased members, to be awarded to the resi- 
dent in radiology writing the best original 
paper on some aspect of radiology during 
the period of competition. The paper must 
be the work of a single author, the resident. 
Manuscripts to be considered for the 1962 
competition must be received by March 1, 
1962. Inquiries should be addressed and pa- 
pers submitted to the Secretary, Herbert 
M. Stauffer, M.D., Department of Radi- 
ology, Temple University Medical Center, 
Philadelphia 40, Pennsylvania. 

The 1961 Memorial Medal Award was 
won by Dr. Burton Seife, Resident, Yale 
University, for his paper, “Radioactive 
Inert Indicator Method for Intestinal Ab- 
sorption Utilizing Differential Counting," 
presented at the recent meeting of the As- 
sociation at Stanford University Medical 
Center, Palo Alto, California. 

The 1962 annual meeting will be held at 
the University of Indiana in Indianapolis, 
May 19 and 20. 


JAMES PICKER FOUNDATION 
Awards for 1961-1962 


On behalf of the James Picker Founda- 
tion, the National Academy of Sciences- 


National Research Council announces the 
award of twenty-five grants and fellowships 
in the field of radiology and nuclear medi- 
cine for 1961—1962. These awards, totaling 
approximately $150,000, were recently ap- 
proved by the Foundation on recommenda- 
tion of the Committee on Radiology of the 
Academy-Research Council. With the ad- 
vice and cooperation of the Committee, the 
Foundation inaugurated its research grants 
and fellowships in 1950, with the objective 
of fostering research in, and broadening the 
scope of radiology. During the past year, 
the program was expanded to include a new 
series of Advanced Fellowships in Academic 
Radiology, in recognition of the increasing 
interest of the Foundation in the advance- 
ment of medical education. The first three 
of these Fellowships, designed to assist 
young radiologists who are preparing for 
careers as medical school teachers, have 
been awarded for 1961—1962. 

At the same time, the National Research 
Council of Canada announces on behalf of 
the Foundation the award of two Research 
Grants for the coming academic year. 
Since 1958, the Canadian National Re- 
search Council has served as scientific ad- 
viser to the James Picker Foundation with 
respect to its Canadian program. 

Including the awards for the coming 
year, during the eleven year period research 
grants have been made through the U. S. 
Academy-Research Council for support of 
seventy-one investigations throughout the 
world. Twenty-five universities and nine 
hospitals and research laboratories within 
the Unites States have received grants. In- 
vestigators in four Canadian institutions 
were awarded support before the Canadian 
National Research Council assumed re- 
sponsibility for the Foundation's Canadian 
program in 1958. Grants have been made 
to ten institutions in seven countries 
abroad. Nine Scholars in Radiological Re- 
search have been supported in nine univer- 
sities in this country. 
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Research Fellowships have been awarded 
to twenty-six young scientists to enable 
them to prepare for investigative careers in 
the field of radiology. Fifteen of these fel- 
lows were citizens of countries other than 
the United States, and eleven of the latter 
studied in this country or Canada. Three of 
the Americans have carried on their re- 
search in England and Sweden. 

The Canadian National Research Coun- 
cil since 1958 has administered ten Re- 
search Grants in Canadian institutions, and 
has recommended the award of one Re- 
search Fellowship in Canada. 


JAMES PICKER FOUNDATION 
Application for Awards for 1962-1963 


On behalf of the James Picker Founda- 
tion, the National Academy of Sciences- 
National Research Council is accepting ap- 
plications for fellowships and grants in the 
field of radiology and nuclear medicine for 
the year 1962-1963. Awards are made in 
four categories: 

The Advanced Fellowships in Academic 
Radiology. The purpose is to prepare the 
fellow to meet in full the intellectual de- 
mands of an academic position In radiology. 
Preference will be given to applicants under 
thirty-four years of age. Completion of 
clinical training in radiology ordinarily will 
be a prerequisite. The candidate should be 
prepared to devote a minimum of two years 
to course work in the basic sciences and to 
the application of the techniques and 
methods of these basic disciplines to radio- 
logical research. In arranging the details of 
his program, the prospective fellow will 
have opportunity for consultation with 
members of the Academy-Research Coun- 
cil's Committee on Radiology. Applications 
will be accepted on nomination by a clinical 
adviser, who should be a member of the 
staff of a department of radiology in a 
medical school. 

Postdoctoral Research Fellowships are 
open to recent graduates who desire investi- 
gative experience and training in radiology 
or nuclear medicine. Applicants must hold 
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the M.D., Ph.D. or Sc.D. degree or the 
equivalent. Awards are for a period of one 
year, but requests for renewal will be con- 
sidered. 

Grants for Scholars are offered to assist 
medical schools in supporting and develop- 
ing junior staff members in radiology. This 
Is a transitional form of support, designed 
to bridge the gap between the completion 
of research fellowship training and the 
period when the young scientist has 
thoroughly demonstrated his competence 
as an independent investigator. The ap- 
plication is submitted by the institution on 
behalf of the prospective Scholar. If the 
request is approved, a grant of $6,000 per 
year will be made directly to the institution 
as a contribution toward the Scholar’s sup- 
port or his research, or both. Initial grants 
are made for two years, but renewal for a 
third year may be recommended. 

Grants-in-Aid of Research are designed to 
encourage investigations in radiology and 
nuclear medicine offering promise of 
improvement in methods of diagnosis or 
treatment of disease. Radiological studies 
involving the use of radioisotopes fall 
within the scope of this program. Research 
grants are awarded to institutions, rather 
than to individuals. Initial awards may be 
made for two years. 

Applications for the fiscal year 1962-1963 
should be submitted by October 1, 1961. 
Support is not restricted to citizens of the 
United States or to institutions within this 
country. Application blanks and further 
details may be obtained from the Committee 
on Radiology, National Academy of Sciences- 
National Research Council, 2101 Constitu- 
tion Avenue, NW ., Washington 25, D. C. 

The Medical Research Council of Canada 
serves *as scientific adviser to the James 
Picker Foundation with respect to its 
Canadian program. If the proposed studies 
are to be carried out in Canada, requests 
for information and application forms 
should therefore be directed to the Secre- 
tary, Medical Research Council, National 
Research Building, 100 Sussex Drive, Ot- 
tawa 2, Canada. 
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SPECIAL PROGRAM FOR RESEARCH 
GRANTS IN RADIOLOGICAL HEALTH 


A greatly expanded program for research 
grants in the field of radiological health has 
been developed by the U. S. Department 
of Health, Education, and Welfare, Public 
Health Service, Division of Radiological 
Health. These grants are offered to support 
research by individuals, universities, hos- 
pitals, laboratories, and other public or 
private institutions in the assessment and 
control of manmade and natural radiation 
exposures to the individual, no matter how 
the separate components may originate. 
The knowledge and skills of many profes- 
sional disciplines and specialties—physi- 
clans, engineers, physicists, chemists, edu- 
cators, statisticians among them-——are 
needed to find answers to the many chal- 
lenging questions 1n radiological health. 

Basic studies relating to critical body 
organs and systems, preferred metabolic 
pathways for specific radioactive contam- 
inants and an understanding of the radio- 
sensitizing and modifying effects of various 
materials are encouraged. Broad epidemio- 
logical studies aimed at a scientific evalua- 
tion of the long term effects such as aging, 
congenital malformations, genetic effects, 
behavioral patterns, and cancer induction 
are also of primary concern. Field studies 
of the movement of radioactive contam- 
inants in biota and human food chains are 
of special interest, since the physical en- 
vironment may be greatly altered by bio- 
logical activity, as for example, the con- 
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centration of waterborne radionuclides in 
microorganisms and fish. Purely physical 
studies, such as chemical mechanisms in 
radiation chemistry, the design of equip- 
ment and the development of techniques to 
accurately assess or reduce the population 
dosage are mandatory for a successful re- 
search program. 

For information and/or application 
forms please contact: Dr. Paul F. Hahn, 
Chief, Office of Extramural Grants, Di- 
vision of Radiological Health, U. S. Public 
Health Service, Washington 25, D. C. 


OPERATIVE RADIUM THERAPY DAY 
AT QUEENS HOSPITAL CENTER 

An Operative Radium Therapy Day is to 
be given at the Queens Hospital Center 
by the Radiation Medicine Department on 
Wednesday, October 18, 1961. 

The program will include the use of inter- 
stitial radiation in the oral cavity; radical 
insertion. of radium in the neck; various 
applicators in carcinoma of the cervix; the 
Heyman applicators in carcinoma of the 
endometrium; radium needles in the para- 
metria; and radon, iridium-thread, and 
cobalt interstitial therapy. Clinical demon- 
stration will depend on availability of pa- 
tients. 

The enrollment is limited and the regis- 
tration fee is $10.00. 

Please apply to: Dr. Philip J. Kahan, 
Supervising Medical Superintendent, 
Queens Hospital Center, 82-68 164th 
Street, Jamaica 32, N. Y. 
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BOOK REVIEW 


Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return 
for the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


STRAHLENBIOLOGIE, STRAHLENTHERAPIE, Nu- 
KLEARMEDIZIN UND KREBSFORSCHUNG; ER- 
GEBNISSE 1952-1958. Edited by H. R. 
Schinz; H. Holthusen; H. Langendorff; B. 
Rajewsky; and G. Schubert. Cloth. Price, 
$65.50. Pp. 998, with numerous illustrations 
and tables. Georg Thieme Verlag, Herdweg 
63, Stuttgart, Germany, 1959. In the U.S.A. 
and Canada, Intercontinental Medical Book 
Corporation, New York 16, N. Y. 


German medical literature has demonstrated 
the. successful use of "Ergebnisse" for a long 
time, Z.e., a collection of chapters written by 
different authors and pertaining to different 
fields of medicine. This volume is the first of its 
kind in the field of radiation biology, radiation 
therapy, nuclear medicine and cancer research. 
It comprises 16 different chapters, varying in 
length from 12 to 9o pages. There are purely 
scientific chapters, such as those dealing with 
the radiation genetics of bacteriophages, of 
micro-organisms, of Drosophila, and of mam- 
mals. Other chapters in the field of radiation 
physics are concerned with problems of dosage, 
and the physics and technique of megavolt 
radiation. The greater part of the book deals 
with practical aspects of radiation therapy, 
such as experience with the 31 megavolt beta- 
tron and intravesical radiocobalt therapy in 
Zurich, radiation therapy of bronchogenic 
carcinoma, a critical review of therapy with 
radioactive isotopes, clinical diagnosis of dis- 
eases of the thyroid by means of radioiodine, 
and others. The authors contributing to this 
book are working in Switzerland and Germany. 

Every chapter has a very extensive bibliog- 
raphy for the years 1952-1956 which should be 
of considerable assistance to anyone who is 
interested in a special phase of radiation 
biology or radiation therapy. 

There are excellent illustrations and the print 
is of high quality. 

For a practicing radiologist who can read 
German, the book is of considerable interest 
for a general review of basic biologic and thera- 
peutic radiation problems. Some of the chapters 
may not be applicable for a busy practitioner of 
radiology, since they pertain to rather specific 


biologic radiation effects. The chapters on 
therapeutic radiology, however. are excellent 
reading for the radiation therapist who wishes 
to acquaint himself with the broad field of new 
means of irradiation as practiced in mid- 
European clinics and centers. The world litera- 
ture pertaining to these separate fields (espe- 
cially publications from the United States, all 
other European countries and Russia) 1s well 
assimilated and incorporated into the review of 
these special aspects of radiation biology and 
therapy. This book is highly recommended and 
should be available in any larger medical 
library as well as in the library of the radiobiolo- 
gist or radiotherapist who can read German. 
Hans W. Herke, M.D. 


BOOKS RECEIVED 


VERTEBRAL AND CAROTID ANGIOGRAMS IN TENTO- 
RIAL Herniations; INCLUDING RoENTGEN ÁNAT- 
OMY OF THE TENTORIAL INcISURE. By Hans F. 
Plaut, M.D., Chief, Radiology Service, Veterans 
Administration Center, Dayton, Ohio; Clinical 
Assistant Professor of Radiology, Ohio State Uni- 
versity, College of Medicine, Columbus, Ohio; and 
Formerly, Instructor in Radiology, University of 
Cincinnati College of Medicine, Cincinnati, Ohio. 
Cloth. Price, $10.50. Pp. 155, with many illustra- 
tions. Charles C Thomas, Publisher, 301-327 
East Lawrence Avenue, Springfield, Ill., 1961. 

A Manuat ron Nucrear Meopicine. By E. R. King, 
Captain, MC, U. S. Navy; and T. G. Mitchell, 
Lieutenant, MSC, U. S. Navy. Cloth. Price, 
$13.50. Pp. 406, with 8o illustrations. Charles C 
Thomas, Publisher, 301-327 East Lawrence 
Avenue, Springfield, Ill., 1961. 

PHLEBOGRAPHY AND VENOUS PRESSURE DETERMI- 
NATION; A Stupy INTO THE CORRELATION OF THE 
Data GAINED FROM THESE Meruops. By M. N. 
Van Der Heyde, M.D. Cloth. Price, $5.00. Pp. 83, 
with 23 illustrations. Charles C Thomas, Pub- 
lisher, 301-327 East Lawrence Avenue, Spring- 
field, Ill., 1961. 

BRONCHOGRAPHIE CLINIQUE. By Étienne Bernard, 
Professeur de Clinique de Pneumo-Phtisiologie à la 
Faculté de Médecine de Paris Médecin de 
l'Hópital Laénnec; and Bernard Gamain, Chef de 
Laboratoire à la Faculté de Médecine de Paris, 
Assistant de J'Hópital Laënnec. Paper. Pp. 196, 
with 132 illustrations. Masson et C's, Editeurs, 120 
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Boulevard Saint-Germain, Paris (6°), France, 
1961. 

DIE JUVENILEN RUCKGRATVERKRUMMUNGEN. By 
Priv.-Doz. Dr. Med. Friedrich Wilhelm Rathke, 
Heidelberg. Cloth. Price, $5.90. Pp. 156, with 122 
illustrations. Georg Thieme Verlag, Herdweg 63, 
Stuttgart, Germany, 1961. In the U.S.A. and 
Canada, Intercontinental Medical Book Corpora- 
tion, New York 16, N. Y. 

HARTSTRAHLTECHNIK. By Dr. Med. Wolfgang Frik, 
Privatdozent der Med. Strahlenkunde, Med. 
Klinik mit Poliklinik der Universitat Erlangen. 
Paper. Price, $7.15. Pp. 144, with 76 illustrations. 
Georg Thieme Verlag, Herdweg 63, Stuttgart, 
Germany, 1961. In the U.S.A. and Canada, Inter- 
continental Medical Book Corporation, New York 
16, N. Y. 


Dir PrdoperativE RÓNTGENBESTRAHLUNG DES 


Mammakarzinoms. By Dr. E. Muntean, Uni- 
versitátsdozent, Graz, Paper. Price, $4.40. Pp. 
108, with g illustrations and 26 tables. Georg 
Thieme Verlag, Herdweg 63, Stuttgart, Germany, 
1961. In the U.S.A. and Canada, Intercontinental 
Medical Book Corporation, New York 16, New 
York. 

ÉLÉMENTS pe Rapropio.ocie APPLIQUÉE. By 
Roland Buchet, Médecin Radiologiste des Hépit- 
aux de Paris; avec la collaboration de G. Breitman, 
Attaché d'Électroradiologie des Hôpitaux de 
Paris. Paper. Pp. 189, with 127 illustrations. 
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Masson et C, Editeurs, 120 Boulevard Saint 
Germain, Paris (6°), France, 1960. 


Acra ORTHOPAEDICA SCANDINAVICA. SUPPLEMENTUM 


No. 43. Lumsar IwTRADISCAL Pressure; Ex- 
PERIMENTAL STUDIES ON POST-MORTEM MATERIAL. 
By Alf Nachemson. Paper. Pp. 104, with illustra- 
tions and tables. Ejnar Munksgaard, Copenhagen, 
Denmark, 1960. 


Acta ORTHOPAEDICA SCANDINAVICA. SUPPLEMENTUM 


No. 45. Tug EFFECTS or SuBPERIOsTEALLAY lw- 
PLANTED ÁuTrOGENOUS WHOLE-THICKNESS SKIN 
Grart on Growing Bone; An EXPERIMENTAL 
Srupy. By Jaakko O. Elo. Paper. Pp. 90, with 
many illustrations and tables. Ejnar Munksgaard, 
Copenhagen, Denmark, 1960. 


AcrA ORTHOPAEDICA SCANDINAVICA. SUPPLEMEN- 


TUM No. 46. THe SunRGICAL ANATOMY AND 
PATHOLOGY OF THE SUPRASPINOUS AND INTER- 
SPINOUS LIGAMENTS OF THE LUMBAR SPINE WITH 
SPECIAL REFERENCE TO Ligament RuPTURES. By 
Pentti M. Rissanen. Paper. Pp. 100, with 57 illus- 
trations. Ejnar Munksgaard, Copenhagen, Den- 
mark, 1960. 


Acra RabnioroGiCA. SUPPLEMENT No, 201. RISA 


ENCEPHALOGRAPHY AND CONVENTIONAL NEURO- 
RADIOLOGIC METHODS; A COMPARATIVE STUDY. 
By Giovanni Di Chiro. Paper. Price, Sw.Kr. 
35:—. Pp. 102, with many illustrations and tables. 
Acta Radiologica, Box 2052, Stockholm 2, 
Sweden, 1961. 
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ABSTRACTS OF RADIOLOGICAL 
LITERATURE 


Department Editor: T. Leucutia, M.D., Harper Hospital, Detroit 1, Michigan 
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ROENTGEN DIAGNOSIS 
Heap 


Tuitsaut, F., WACKENHEIM, A., and VRovusos, 
C. Nouvelles données de la pneumostrati- 
graphie sagittale médiane de la fosse pos- 
térieure. (New data on median sagittal 
pneumostratigraphy of the posterior fossa.) 
3. de radiol., d'électrol. et de méd. nucléaire, 
Feb., 1961, 42, 1-7. (From: Laboratoire de 
Radiologie de la Clinique neurologique de 
Strasbourg, France.) 


In an earlier article published in the same journal 
in 1959, the authors described the laminagraphic 
technique applied to the study of the vermis cerebelli 
during a pneumoencephalographic examination. The 
normal and pathologic roentgen anatomy of this 
region is important in order to recognize some neuro- 
logic diseases and malformations, and to avoid un- 
necessary surgical exploration. 

Three points are mentioned concerning the nor- 
mal anatomy as seen roentgenographically: (1) dila- 
tation of the postpyramidal groove is considered a 
normal variant in the absence of cerebellar symp- 
toms and is not a sign of atrophy of the inferior 
vermis. It forms an accessory inferior cerebellar lobe 
containing the pyramis, the nodulus, the uvula and 
the tonsil; (2) the shadow of the vertebral artery 
Is projected as an opaque curl in the foramen mag- 
num and may be seen if the section 1s paramedian; 
and (3) diverticular dilatation of the vallecula may 
be seen in the posteroinferior part of the fourth 
ventricle. 

Ín the pathologic roentgen anatomy, the authors 
first report some congenital malformations of the 
vermis. In agenesis of the inferior vermis, the supe- 
rior part of the vermis (culmen) shows normal lobula- 
tion and the inferior part is hypoplastic and free 
of furrow formations, with an enlargement of the 
posterior cerebellar cistern. The authors have ob- 
served 5 of these cases which did not show cerebellar 
symptoms. In cases of Arnold-Chiari malformation 
with absence of the vermis, this absence may be 
predicted if the normal anterior transverse groove is 
not visible on the median convexity of the cerebellum 
and if, then, the furrows of the cerebellar convexity 
are seen as the spokes of a wheel, replacing the 
vermis. This absence of the vermis is also encountered 
in a rare malformation, cyclocerebellum, which is 
accompanied by other cerebral malformations. 

Secondly, the authors discuss cerebellar atrophy. 
To distinguish hypoplasia of the vermis from an 
acquired atrophy, they believe that in the latter case 
the normal furrows are still present but are enlarged 
passively by parenchymal retraction. They report 
cases of cerebrocerebellar atrophy in which the 
atrophy of the vermis was either silent or clinically 
symptomatic. In 2 cases, they observed a combina- 
tion of cortical parietal atrophy and atrophy of the 
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vermis. In 1 of these 2 cases, the pneumoencephalo- 
graphic signs of the cerebral atrophy were on the side 
opposite to the cerebellar atrophy. 

In conclusion, the authors state that the lamina- 
graphic studies permit recognition i» vivo of some 
normal anatomic variants and malformations of the 
cerebellar vermis.—H. P. Lévesque, M.D. 


SPITZER, R., Rasrnowirtcn, J. Y., and WYBAR, 
K. C. A study of the abnormalities of the 
skull, teeth and lenses in mongolism. Canad. 
M.A.J., Mar. 18, 1961, 84, 567—572. (Ad- 
dress: 3, Prince's Court, Brompton Road, 
London, S.W.3, England.) 


A study was made of the dentition and lenses of 
33 mongoloids and of the roentgen appearance of the 
skulls of 29 mongoloids who were patients at Leaves- 
den Hospital, Herts, England. Their ages ranged 
from eight to forty-nine years. 

There were no roentgen or clinical findings per- 
taining to the skull, teeth or lenses that were present 
in all cases. However, there was extreme thinness of 
the cranium (94 per cent); failure of development of 
the frontal sinuses (84 per cent); a high percentage 
of impaired development of all paranasal sinuses and 
mastoids; a high percentage of hypoplasia of the 
facial skeleton; dental changes, primarily microdon- 
tia and anomalies of shape (86 per cent); and a high 
percentage of lens opacities (23-85 per cent) of three 
main types, the percentage varying according to the 
type of opacification. There were other anomalies 
found less frequently. 

The information gained. from this study reveals 
that the anomalies do not occur sporadically, but 
form a pattern of defects. Since the defects involve 
a large range of tissues of different derivation, this 
suggests that the anomalies have been impressed on 
the developing fetus by genetic endowment rather 
than by prenatally acquired factors. The facts are 
suggestive of an inherent fault in the anlage of the 
structures affected, causing prenatal developmental 
interference.—Gerald Davis, M.D. 


Bratr, Nicoras, ZAMFIR, D., Aranasiu, M., 
and SLosozianu, H. (Bucarest, Romania.) 
Les altérations du canal optique dans la 
maladie de Crouzon (dysostose cranio- 
faciale). (Alterations of the optic canal in 
Crouzon's disease [craniofacial dysostosis].) 
7. de radiol., d'électrol. et de méd. nucléaire, 
Nov., 1960, 47, 645-659. 

In craniofacial dysostosis, compressive atrophy of 
the optic nerve may result from either intra- or 
pericanalicular hyperostosis; typically, the canal's 
vertical height is diminished by deformity of the 
lesser sphenoidal wing. In cases of concurrent oxy- 
cephaly, optic atrophy is especially likely to occur 
because of the added factor of intracranial hyperten- 
sion, 
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Evaluation of the optic foramen has some prog- 
nostic value, since, if it is intact, the dystrophic 
process is benign, not only as it concerns the organs 
of vision but also the skull and brain. 

Not all cases of craniofacial dysostosis show the 
imprint of cerebral convolutions on the calvarium. 
The authors note that in 1 of their cases a concurrent 
hydrocephalus prevented the development of these 
digital impressions.—Frank A. Riebel, M.D. 


Lecré, J., Denizet, D., and Saveur, J. 
(Marseille, France.) Lacunes craniennes se- 
condaires à un traumatisme de la premiére 
enfance. (Cranial lacunae secondary to 

trauma suffered in early childhood.) F. de 
radiol., d'électrol. et de méd. nucléaire, Nov., 

1960, 47, 667-678. 

Localized trauma in early childhood occurs in all 
cases of cranial lacunae; in 6 of the authors’ 7 cases 
the injury occurred before the age of two. In 2 of the 
cases the parietal bones were affected as the result 
of the application of obstetrical forceps with result- 
ing ischemic necrosis; the other 5 gave a history of 
alls. 

The initial pathology largely determines the 
course; a dural tear is especially important, as it 
may permit development of a leptomeningeal cyst, 
porencephaly, or its healing may produce cicatricial 
retraction between bone and brain through the in- 
termediary of a dense block of fibrous tissue. While 
usually a true fracture occurs, it is possible to have 
an intradiploic hemorrhage which causes progres- 
sive spreading of the two tables of bone. It is difficult 
to say when the lacuna develops because frequently 
there is a latent period between injury and the de- 
velopment of symptoms. In 1 of the cases cited, how- 
ever, a leptomeningeal cyst apparently developed in 
a few days. 

The typical roentgen findings are a clear lacuna 
in the cranial bone at the site of the old injury, with 
the outer table showing extensive exophytic reac- 
tion, often appearing like the crest of a helmet; the 
internal table may possess spicules. Usually the af- 
fected half of the skull is the larger, although in 1 of 
the authors’ cases the opposite was true because of 
brain atrophy. A pneumoencephalogram will show 
slight dilatation of the ventricle on the affected side 


and its retraction toward the lacuna.—Frezk A. 
Riebel, M.D. 


HunxTrHAL, Lewis M. Pituitary gigantism in 
a child five years of age: effect of x-radiation, 
estrogen therapy and self-imposed starva- 
tion diet during an eleven-year period. 
F. Clin. Endocrinol. €9 Metabol., Mar., 1961, 
21, 343-353. (From: Department of Internal 
Medicine, The Lahey Clinic, Boston, Mass.) 


A case history of pituitary gigantism in a five 
year old girl is presented. The syndrome began at the 
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age of three, and was studied for eleven years (age 
five to age sixteen). The syndrome is well docu- 
mented, and reproductions of impressive skull 
roentgenograms and photographs of the child are 
included. Detailed metabolic data are given in 
tables. 

At the age of nine, 2,400 r was administered to the 
pituitary by rotational supervoltage roentgen ther- 
apy. Further therapy was refused. The serum phos- 
phorus and growth rate decreased for a period of 
about nine months. Further radiation therapy was 
not given, and estrogens were used in an attempt to 
control the child’s growth. The data show that some 
further improvement was obtained; however, it was 
less striking than that following radiation treatment. 
At the age of twelve the patient placed herself on a 
starvation diet, and during this time she grew only 
one-fourth inch. No change in the sella was noted 
during the period of malnutrition (four years). 

The author recognizes the fact that a larger dose 
of radiation should have been used if possible, and 
that it should have been employed when the child 
was first seen at the age of five. The fact that the 
roentgen therapy gave the best results again demon- 
strates its value in the treatment of pituitary eosino- 
philic adenomas. Serum phosphorus determinations 
are shown to be a useful adjunct in following these 
patients—William K. Littman, M.D. 


Wisorr, Hucn S., and RorHBALLER, ALAN B. 
Cerebral arterial thrombosis in children; re- 
view of literature and addition of two cases 
in apparently healthy children. 4.M.4. 
Arch. Neurol., Mar., 1961, 4, 258—267. (Ad- 
dress: 27 Ludlow St., Yonkers 5, N. Y.) 


This is a report of 2 cases of cerebral arterial 
thrombosis in apparently healthy children, both 
diagnosed by angiography. The first patient died of 
extensive encephalomalacia and necropsy revealed 
areas of diffuse vascular disease involving both sys- 
temic and cerebral arteries, and a dissecting aneu- 
rysm almost total occluding the lumen of the 
terminal internal carotid artery and the proximal 
middle and anterior cerebral arteries on the right. 
The second case survived with residual hemiparesis 
and dysphasia; there was considerable narrowing of 
the supraclinoid portion of the left internal carotid 
artery seen on angiography. The etiology.in this 
case is obscure although there was a history of head 
trauma. 

The authors also reviewed 27 cases of cerebral 
thrombosis in children under sixteen years of age, 
excluding those instances where the etiology and 
pathogenesis is already well recognized. The inci- 
dence seems to be rather low; however, they predict 
that with the increased use of angiography the dis- 
ease will prove to be more common. 

Males are more often affected and a definite left- 
sided preponderance is demonstrated. Clinically, an 
apoplectiform onset was more prevalent and head- 
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aches and seizures were fairly common. The site of 
the occlusion is correlated with the degree of recov- 
ery and the more proximal occlusions tend to be 
more benign. The cases of dissecting aneurysm of the 
internal carotid artery and middle cerebral arteries 
form the most significant group, although in the re- 
mainder of the cases no convincing etiology was 
found.—Homero F. Nino, M.D. 


Mever, H.-Sr., Buscu, G., and Dónrrgr, E. W. 
Beitrag zum Problem des ''Pseudotumor 
cerebri" und einer intrazerebralen Verkal- 
kung. (Contribution to the problem of 
“pseudotumor cerebri" and an intracerebral 
calcification.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen u. d. Nuklearmedizin, Jan., 1961, 
94, 107-115. (From: Universitats-Nerven- 
klinik, Róntgenabteilung der Nervenklinik 
und Universitats-Geschwulstklinik der Cha- 
rité in Berlin, Germany.) 


The authors take exception to the misused term 
“pseudotumor cerebri" when it describes any un- 
solved neurologic condition with increased intra- 
cranial pressure. One may find, for instance, the fol- 
lowing lesions diagnosed as pseudotumor cerebri: 
brain abscess, subdural hematoma, aneurysm, atypi- 
cal migraine, pregnancy encephalitis, thromboangi- 
itis obliterans, tower skull, etc. Nonne coined this 
term in 1904 to describe subacute or chronic condi- 
tions with increased intracranial pressure, and papil- 
ledema without demonstrable brain tumor, even at 
autopsy. (The course is, as a rule, benign with com- 
plete remission.) Kehrer proposes to abolish this de- 
ceiving pseudodiagnosis and to use instead "increased 
intracranial pressure of unknown origin." Ketz con- 
siders the diagnosis of “pseudotumor cerebri" in 
certain cases as justifiable, although he agrees with 
Kehrer that it represents only a clinical syndrome. 
Some of his 17 observed cases show a normal ven- 
triculogram; others demonstrate a distinct displace- 
ment appearance. Zuidema and Cohen, on the other 
hand, consider the syndrome “pseudotumor cerebri” 
to represent increased intracranial pressure with 
papilledema and a normal ventriculogram. 

The authors propose to limit the term “pseudo- 
tumor cerebri" to the definition of Nonne except for 
the inclusion of a definite mass displacement visu- 
alized with cerebral arteriography and encephalog- 
raphy. To be valid, however, the latter finding must 
regress at the same time as the clinical symptoms 
without treatment. 

The case report of a patient observed for ten 
years and fulfilling the above requirements is de- 
scribed. In their discussion the authors mention the 
very exceptional case of Binswanger, presented in 
1912, in which, also, the tumor was not found at 
operation. Subsequently the patient's symptoms re- 
gressed considerably. However after twelve years 
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an autopsy revealed a glioma the size of a hazelnut 
in the left temporal lobe. In the authors’ case, the 
possibility of a circumscribed encephalitis, brain 
abscess, parasitic disease or tuberculoma was elim- 
inated. An intracerebral hematoma, calcified after 
ten years, was believed to have been caused by the 
needle biopsy undertaken during the operation 
rather than to have been the cause of the original 
disease. The possibility of a thorium deposit sec- 
ondary to thorotrast angiography producing the 
area of increased tissue density was ruled out with 
the help of a scintillation counter.—43$. Silvera, M.D. 


Worst, J. G. F. A róntgen reference contact 
lens, fixed by low vacuum. ¥. belge de radiol., 
1960, 43, 591—597. (From: University Eye 
Clinic, Groningen, Holland.) 


A contact lens which contains radiopaque markers 
imbedded in it is described. It is attached to the 
cornea by a low suction vacuum device. Anteropos- 
terior and lateral roentgenograms are made on 
which a transparent reference scheme is superim- 
posed. Intraocular foreign bodies are accurately lo- 
cated by this technique.—David Morse, M.D. 


Neck AND CHEST 


Issa, Puitippe. Laryngocéle ventriculaire (a 
propos de 4 cas). (Ventricular laryngocele 
[report of 4 cases].) F. de radtol., d électrol. 
et de méd. nucléaire, Feb., 1961, 42, 8-16. 
(From: Hépital de l'Université Américaine, 
Service de Radiologie, Beyrouth, Lebanon.) 


This rare lesion was first described in 1829 by 
Larrey as a vesicular or aerial goiter. In 1867, Vir- 
chow coined the name "ventricular laryngocele.” 
Thereafter, various names were used for its desig- 
nation: aerial cyst, diverticulum or aerial hernia of 
the larynx, monkey pouch or gland. 

Description. A laryngocele is an anomalous air 
sac arising from Morgagni’s ventricle or, more pre- 
cisely, from its anterior vertical extension in the 
arytenoepiglottic fold, which is 1 cm. long and is 
called the appendix, pouch, or sacculus ventriculi 
laryngis. This laryngeal pouch is the vestige of a 
large bilateral air sac, serving as an oxygen reservoir, 
which is found in anthropoid monkeys and other 
mammals and which extends through the thyrohyoid 
membrane to the base of the neck and sometimes to 
the axillary regions. In man, this saccule plays an 
important physiologic role in the lubrication of the 
vocal cords by its numerous mucous glands. The dis- 
tention of this saccule results in a true hernia with a 
wall of its own and a neck attached to the anterior 
part of the ventricle. Its content is usually air; it may 
be liquid if drainage is hindered, or purulent with 
supervening infection, in which case it would be 
called a laryngopyocele. 

Classification. Laryngoceles have been divided by 


Vor. 86, No. 3 


Lindsay into three categories: (1) internal, expanding 
in the laryngeal cavity above the superior border 
of the thyroid cartilage; (2) external, perforating the 
thyrohyoid membrane and bulging in the neck; and 
(3) mixed, which has both an external and an internal 
component. The last two types are the most fre- 
quent. Laryngoceles may be bilateral, generally of a 
different type on each side. 

Pathogenesis. Two causes are considered. The first 
is a congenitally long sacculus with deficient thyro- 
arytenoid muscle action, or a congenital weakness 
of the thyrohyoid membrane. The second cause is 
a consequence of increased intralaryngeal pressure 
which occurs during strenuous and repeated efforts 
such as singing, shouting, etc. Other contributing 
factors are local: tumor, granuloma or a cicatrix at 
the level of the ventricle with trapping of air in the 
saccule in a valve-like action. 

Symptomatology. This varies from a long latency 
to an acute suffocating attack necessitating a trache- 
otomy. The most frequent symptoms are: (1) a 
slight change in voice, dysphonia or aphonia. This 
symptom is generally present with an internal laryn- 
gocele; (2) minimal dyspnea, in the case of slowly 
progressing enlargement of a laryngocele, or pro- 
nounced, even acute, dyspnea when distention is 
more rapid. It may be continuous, or provoked by 
effort; (3) the sensation of the presence of an ac- 
companying foreign body with dry cough or the 
production of white mucoid or purulent secretions. 
At the acme of an attack, a vomica may occur; (4) 
rare and slight dysphagia; and (5) pain if the laryn- 
gocele is infected. 

Clinical and Laryngoscopic Findings. An evocative 
sign of external laryngocele is a mass located in the 
anterior triangle of the neck above the thyroid 
cartilage. It may give an impression of fullness 
without clear delineation. This 1s also produced by 
an internal laryngocele repelling the thyrohyoid 
membrane. The mass may be big and may extend to 
the supraclavicular region. It is rounded or lobulated, 
regular, soft, and tympanic on percussion. It may 
change in size with coughing and may empty on 
pressure. When the neck of the sac is obstructed, the 
mass becomes very hard. 

On endoscopic examination of an internal laryn- 
gocele, a pinkish rounded mass is seen which is 
depressible and occupies the lateral portion of the 
laryngeal vestibule, extending to the aryepiglottic 
fold and sometimes to the epiglottis or the base of 
the tongue. 

Roentgen Findings. Roentgen examination 1s im- 
portant in establishing the clinically suspected diag- 
nosis or in confirming a clinical impression by show- 
ing the typical aspect of a laryngocele. On the 
anteroposterior roentgenogram, a well-defined air 
shadow will be seen in the para- or intralaryngeal 
location. The first air collection will be found in the 
soft tissue of the neck, the second air pocket will be 
seen through the cervical spine, not extending below 
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the level of C5-C6. On the lateral roentgenogram, 
the shadow of a laryngocele will be superimposed on 
the larynx and will extend above it, but its lower 
margin will not go beyond the level of Morgagni's 
ventricle. The distance between the hyoid and thy- 
roid cartilages may be increased by compression from 
the mass, or these structures may show local dis- 
placement by it. 

Frontal plane laminagraphy will clearly show the 
two gaseous pouches with a narrow channel con- 
necting them. A fluid level will be seen if the laryn- 
gocele is partly filled with secretions. 

The author reports 4 cases in full detail with 
illustrative roentgenograms. In the differential diag- 
nosis, he discusses mucous laryngeal cysts, post- 
traumatic hemorrhagic cysts of the vocal cords, and 
congenital cysts from branchial inclusions or cells of 
the laryngeal saccule. The only curative treatment 
is the surgical removal of the mass with its wall.— 


H. P. Lévesque, M.D. 


Darrrg, F. Calcification of the aortic knob: its 
relationship to the fifth and sixth embryonic 
aortic arches; a radiological and anatomical 
study. Radiology, Feb., 1961, 76, 213-222. 
(Address: Department of Radiology, Govern- 
ment Hospital, Tel-Hashomer, Israel.) 


In order to identify the site of preference of 
calcium deposition in the aortic arch, to investigate 
the nature of this finding, and to explain its roentgen 
appearance, laminagraphic examinations in the 
anteroposterior and latero-oblique projections were 
made in 27 patients in whom a calcium-dense opacity 
at the aortic knob was demonstrated on a routine 
chest roentgenogram. In addition, 100 aortic arch 
specimens were obtained from consecutive autopsies, 
fixed in formalin, studied roentgenographically, sub- 
jected to gross macroscopic examination, transil- 
luminated and photographed, and studied histologi- 
cally. 

Laminagraphic studies demonstrated that the 
calcium-dense opacities were practically always 
situated in the wall of the aorta in the mid portion of 
the aortic arch opposite the shadow of the pulmonary 
artery, suggesting that they might be related to and 
appear as a sequel to the closure of the ductus 
arteriosus. In the studies of the autopsy specimens of 
the aortic arch, calcification of the aortic knob was 
found to be the result of single plaques in the aortic 
wall located either at the entrance of the ligamentum 
arteriosum or at the level of the origin of the left 
subclavian artery, or at both sites. Each of these 
areas showed a depression on the intimal surface, 
with increased translucency when viewed by transil- 
lumination, indicating thinning of the aortic wall. It 
may be concluded, therefore, that the preferential 
deposition of calcium in the aortic arch is related to 
these structural changes which correspond to the 
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aortic connections of the sixth and, most probably, 
the fifth embryonic aortic arches. 

The significance of the roentgenologic manifesta- 
tion “calcified aortic knob," per se, for generalized 
atherosclerosis of the aorta is questioned. Its presence 
in young persons with patent ductus arteriosus may 
be accepted as a confirmatory sign of that anomaly. 
—Ialter H. Jarvis, Fr., M.D. 


ScHEMINZKY, F., and SCHRÖCKSNADEL, H. 
Einfluss der Radiumemanation auf Herz- 
frequenz und Blutdruck. (Influence of ra- 
dium emanation upon pulse and blood pres- 
sure.) Wien. klin. Wehnschr., Feb. 17, 1961, 
73, 123-127. (From: Forschungsinstitut der 
Oesterreichischen Akademie der Wissen- 
schaften in Badgastein und Physiologisch- 
Balneologisches Institut der Universität, 
Innsbruck, Austria.) 


Observations on the effects of combined hyper- 
thermy and radon inhalation upon pulse and blood 
pressure in more than 10,000 patients have been 
made by many competent investigators in the deep 
thermal galleries of Badgastein. Temperatures were 


‘around 42? C.; the relative humidity was 100 per 


cent and the concentration of the radon about 
4.1XIO-? curie per liter. The combined effect of 
humid air at a high temperature and radon inhala- 
tion produced in a large number of patients a con- 
siderable reduction of strain in blood circulation. 

© Since such studies in the Badgastein galleries are 
subject to many variable and often uncontrollable 
factors, the authors made similar studies under 
better controllable conditions in the artificial emana- 
torium of the Innsbruck Physiologic-Balneologic 
Institute. The pulse and blood pressure of 45 healthy 
medical students were measured before and after the 
inhalation of radon (at a concentration of 5X 107° 
curie per liter) for one hour. Inhalation of this gas at 
room temperature had practically no effect upon 
pulse and blood pressure. However, if the room tem- 
perature was increased to 41.5? C. and the humidity 
raised to 9o per cent, it was observed that radon 
inhalation considerably reduced the strain upon 
blood circulation. produced by the hyperthermic 
conditions. No explanation of the mechanism of this 
specific radon effect can be offered at present.—Ofto 
Glasser, Ph.D. 


von BraMann, Constantin. The surgical 
treatment of primary and secondary reflux 
esophagitis. Proc. Rudolf Virchow Med. Soc., 
1960, Jubilee Volume, 99. 


Primary reflux esophagitis is most frequently 
found in cases of diaphragmatic hiatus hernia. Sec- 
ondary reflux esophagitis occurs after surgery on the 
cardiac portion of the stomach, particularly after 
resection of the cardia for ulcer or carcinoma. The 
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most painful form of reflux esophagitis 1s observed 
after anastomosis between the esophagus and the 
jejunum (esophagojejunostomy). 

The numerous operative procedures recommended 
for treatment of primary and for prevention of 
secondary reflux esophagitis are described. However, 
it is also pointed out that the majority of esophago- 
gastric anastomoses do not lead to reflux esophagitis, 
even without preventive operative techniques. In the 
author's own series of about 100 cardiac resections, 
there were only 2 patients who developed reflux 
esophagitis and these responded to conservative 
measures. 

Even with this low incidence, reflux esophagitis is 
a real problem to the surgeon, internist and general 
practitioner because of its severe and disabling 
symptoms and because of the steadily increasing 
number of operations on the lower esophagus and 
cardiac portion of the stomach. The chances for the 
future development of ways for successfully replacing 
the esophagus with plastic material are considered to 
be favorable—Franz F. Lust, M.D. 


ABDOMEN 


Heatey, WinnLiAM V., Ricans, Roserr C., 
Wuire, Ricwarp L., Hasir, Davin V., and 
Stewart, WELLINGTON B. An experimental 
method for localizing the source of intestinal 
bleeding. Surg., Gynec. € Obst., Mar., 1961, 
II2, 285-288. (From: The Departments of 
Surgery and Pathology, College of Physicians 
and Surgeons, Columbia University, New 
York and Department of Pathology, College 
of Medicine, University of Kentucky, Lexing- 
ton, Ky.) 


Án experimental method for localization of gastro- 
intestinal hemorrhage is described. In this technique, 
canine red blood cells were labeled with radioactive 
P& A series of 3 small Geiger-Müller counters was 
placed at 8 inch intervals within a Cantor tube 
passed into the intestine. It was possible to detect 
local beta radiation with the counter nearest to the 
bleeding site. There were no false positive readings 
in the 7 dogs tested. No more than 15 cc. of blood 
was used in any test segment. Multiple bleeding 
sites were effectively localized by this method. 

The concept is à sound one and, with further 
technical improvements, the method may find useful 
clinical application.— Bernard Loitman, M.D. 


DarLos, ARTHUR. Complete intestinal ob- 
struction by Meckel’s diverticulum. Proc. 
Rudolf Virchow Med. Soc., 1959, 78, 76. 


A forty-nine year old man with frequent vomiting 
and severe abdominal pains was admitted to the 
hospital for a possible intestinal obstruction. A flat 
roentgenogram of the abdomen confirmed the 
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mechanical obstruction. After a short period of defla- 
tion and decompression, the patient was operated on. 
The lower ileum was completely obstructed by a 
kinking which was caused by a sizable Meckel's 
diverticulum (approximately 24 inches long). A 
small bowel resection including the kinking diverti- 
culum was done. The proximal ileum was anasto- 
mosed to the cecum. 

Meckel’s diverticulum represents a part of the 
omphalomesenteric duct. A free, blind diverticulum 
to the ileum is the most common form of the anom- 
aly. It usually occurs within one meter of the 
terminal ileum. 

A Meckel’s diverticulum is prone to be involved in 
three types of pathology: (1) infection, (2) intestinal 
obstruction, and (3) peptic ulcer. Acute diverticulitis 
is similar to the clinical picture of acute appendicitis. 
The obstruction can take the form of kinking, 
torsion, or constriction of the small intestines or, 
more rarely, of a mobile portion of the colon. Intus- 
susception may occur. A peptic ulcer in a Meckel’s 
diverticulum may be complicated by perforation, 
obstruction, or hemorrhage. The presence of a 
Meckel’s diverticulum can seldom be diagnosed 
before operation.— Franz J. Lust, M.D. 


Erkan, Worr. Two rare tumors of the ileum. 
Proc. Rudolf Virchow Med. Soc., 1959, 78, 81. 


Tumors of the ileum are extremely rare, their 
frequency among abdominal tumors being estimated 
as less than 1 per cent. They are difficult to diagnose, 
since the liquid nature of the contents of the small 
intestine makes obstruction a very late manifesta- 
tion and the mobility of the small intestine allows 
them to move about more freely and thus prevents 
early manifestation of pain due to pressure on 
neighboring structures. Early roentgen diagnosis is 
equally difficult because of the irregular pattern and 
the superimposition of the small intestine. 

The first patient reported was a seventy year old 
female. She had first noticed progressive weakness, 
loss of weight and appetite, and abdominal disten- 
tion. Later, nausea and vomiting occurred and she 
consulted her physician, who discovered a large, 
fixed mass in the right pelvic region. At operation, a 
large adenocarcinoma of the ileum was found. 

The second case was a sixty year old male who 
suffered from hypertension (about 200), chest pains, 
headaches, profuse perspiration, flushing of the face 
and a feeling of weakness. At first the only positive 
findings were a sedimentation rate up to 130; how- 
ever, on roentgen examination of the gastrointestinal 
tract, an oval filling defect was noted in the right 
lower abdomen indicating a mass displacing the 
intestine. At operation, a tumor of the ileum was 
found; it was a carcinoid of the ileam.—Franz 7. 


Lust, M.D. 


MARGULIS, ALEXANDER R., and MANDELSTAM, 
PauL. The use of parenteral neostigmine in 
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the roentgen study of the small bowel. 
Radiology, Feb., 1961, 76, 223-229. (Ad- 
dress: $10 South Kingshighway, St. Louis 
to, Mo.) 


This paper describes a method of obtaining rapid 
and good visualization of the small bowel with the 
use of neostigmine methylsulfate (prostigmin, 
Roche), which acts as a reversible inhibitor of acetyl- 
cholinesterase. This action increases small bowel 
motility and, therefore, the speed of intestinal 
transit. Over 3,000 examinations of the small bowel 
with neostigmine have been completed during a 
period of ten months at the Mallinckrodt Institute 
of Radiology. There were virtually no untoward 
results and in no case was medication or cessation of 
the examination necessary. No myocardial infarc- 
tions, intestinal perforations, or other serious com- 
plications occurred that could be attributed to the 
use of this drug. The contraindications in the dose 
range used by the authors are: intussusception, 
volvulus, complete intestinal osbtruction, perfora- 
tion, peritonitis, and recent myocardial infarction. 

An initial pilot study in 107 successive unselected 
patients who received 0.5 mg. (or 0.75 mg. in patients 
weighing more than 190 lb.) neostigmine subcuta- 
neously after completion of fluoroscopy of the stom- 
ach and duodenum showed that barium had reached 
the cecum or beyond within one hour in 93 (87 per 
cent). A subsequent study was done in which 153 
patients were given neostigmine as above; another 
299 patients were given a placebo (an equal volume 
of § per cent glucose in water) subcutaneously, and 
another 157 patients received no injection. Neo- 
stigmine was shown beyond doubt to speed intestinal 
transit. In comparison with the control group re- 
ceiving no injection, the placebo definitely acceler- 
ated propulsion of the barium meal, although it was 
not nearly as effective as neostigmine, and also 
showed the importance of psychic influences on 
intestinal motility. 

The procedure now followed in routine upper 
gastrointestinal surveys (in the absence of contra- 
indications) is to give o.5 mg. of neostigmine (0.75 
mg. in patients over 190 1b.) subcutaneously following 
fluoroscopic examination of the stomach and duo- 
denum, with roentgenograms being taken fifteen 
and sixty minutes after the injection and, if neces- 
sary, later. When detailed studies of the small bowel 
are desired, roentgenograms are obtained at fifteen, 
thirty, forty-five, sixty, and one hundred and twenty 
minutes after administration of neostigmine and at 
further intervals if necessary. 

The authors have been able to diagnose by these 
means cases of sprue, lymphosarcoma of the small 
bowel, regional ileitis, adhesions, and involvement 
of the small bowel by metastatic tumor. The drug 
does not modify the characteristic morphology and 
does not alter transit in conditions of disordered 
motor function.—Donzald N. Dysart, M.D. 
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Grirrirus, J. D. Extramural and intramural 
blood-supply of colon. Brit. M. F., Feb. 4, 
1961, 7, 323-326. (From: St. Bartholomew's 
Hospital, London, England.) 


Postmortem injection studies of blood vessels can 
be misleading due to technical difficulties such as 
postmortem clotting, spasm and the viscosity of the 
injection solution. For the studies of the colon 
reported by the author, the specimens were injected 
as soon as possible after death or surgical removal. 
Infusion with a weak ammonia solution or a saline 
heparin solution prior to injection prevented nec- 
ropsy spasm and postmortem clotting, respectively. 
A barium gelatin or a barium methylcellulose mix- 
ture was used as the medium for visualization. A 
series of experiments was performed which demon- 
strated the anastomoses between the superior and 
inferior mesenteric arteries via the middle and left 
colic arteries. They showed that ligation of the 
inferior mesenteric artery is a feasible procedure. 
The adequacy of the marginal artery as a collateral 
channel and the presence of adequate anastomoses 
between the middle rectal and superior rectal arteries 
were shown. Submucosal, mucosal and muscular 
plexuses form an intricate pattern in the wall of the 
colon. It is important that ligation of the marginal 
artery at surgery be at or about 2 cm. beyond the 
site of resection of the colon or ischemia will result.— 


David Morse, M.D. 


Kuttnant, Mansuo T. Calcified liver metas- 
tasis from carcinoma of the colon. dm. 7. 
Digest. Dis., Mar., 1961, 6, 229-232. (From: 
Department of Radiology, Mount Sinai 
Hospital, New York, N.Y.) 


The appearance of the fine, punctate, closely 
spaced calcifications in necrotic areas of liver metas- 
tases from carcinomas of the colon has been well 
described previously in cases with the metastases 
usually coming from the sigmoid or rectosigmoid 
portion of the colon. The present report 1s mainly 
concerned with similar metastases from a carcinoma 
of the right colon, but it does add another case in 
which the metastases came, characteristically, from 
the sigmoid. 

This type of calcium deposition somewhat resem- 
bles the so-called psammoma calcification character- 
istic of ovarian carcinoma, but it can readily be 
distinguished from the peripheral ring-like calcifica- 
tion associated with cysts or abscesses of the liver, 
the multiple discrete calcifications of disseminated 
tuberculosis or histoplasmosis, and the phleboliths of 
a hemangioma. The mottled appearance of thoro- 
trast deposition is more diffusely spread through the 
entire liver and includes the spleen. A primary 
hepatoma can show calcifications similar to those in 
a metastasis from the colon but, as these are usually 
found in young children, the discrepancy in the ages 
of the two groups makes the differentiation possible. 
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The calcified metastases from carcinoma of the 
colon do not indicate any special characteristics of 
the original tumor in contrast to the instances of 
calcification within primary gastric tumors that 
appear to be associated with mucoid types of carci- 
noma.—Donald M. Monson, M.D. 


SIcHEL, D., Worrr, R., and E1senseru, R. 
. (Strasbourg, France.) Dépistage et fréquence 
des tumeurs benignes de la vésicule biliaire 
(étude de 20 cas). (Detection and incidence of 
benign tumors of the gallbladder [study of 20 
cases]. 7. de radiol., d'électrol. et de méd. 
nucléaire, Feb., 1961, 42, 17-24. 


Among the multiple causes of biliary dyskinesia 
and noncalculous cholecystopathy, one is particu- 
larly disregraded, even ignored, and that is the 
existence of benign tumors of the gallbladder. 

Contrary to present day belief, these tumors are 
not rare. In less than two years, the authors have 
diagnosed 20 cases of benign tumors. Kirklin re- 
ported an incidence of 8.5 per cent in 17,000 surgical 
specimens. Jutras, Longtin, and Lévesque have 
recorded an incidence of 6.8 per cent of cholesterolo- 
sis in 2,494 removed gallbladders during a five year 
period (1951 to 1955). 

Many reasons explain why these lesions escaped 
roentgenologic detection. A small tumor defect may 
go unrecognized due to the too great opacity of the 
gallbladder or it may be interpreted as an artifact or, 
especially, as intestinal gas. A precise roentgen 
technique is of prime importance. It should include 
roentgenograms taken before and after a fat meal 
and in different positions (erect, Trendelenburg, 
horizontal) with various angles of projection (en face, 
lateral, oblique, tangential). Gradual compression 
under fluoroscopic control is most important. 

The main criterion in establishing the existence of 
a tumor is its fixation to the gallbladder wall, thus 
eliminating the possibility of gas or a stone. 

The size of the tumor may vary from a few milli- 
meters to a centimeter. The solitary defect has a 
rounded and regular contour when it is benign. The 
authors have not observed concomitant lithiasis. 
Very often the contour of the gallbladder is dentate, 
an appearance which corresponds to that of diffuse 
granular cholesterolosis. 

The benign tumors of the gallbladder are usually 
a product of a hyperplastic cholecystosis. Jutras, 
Longtin and Lévesque have classified the hyper- 
plastic processes into three main groups: (1) cho- 
lesterolosis (diffuse or strawberry gallbladder, solitary 
or multiple polyps of cholesterolosis), (2) adeno- 
myomatosis, and (3) neuromatosis. If the tumor is 
not found on the specimen by the surgeon or the 
pathologist, it is because of faulty technique in the 
removal of the gallbladder, especially by clamping 
the fundus. 

The authors do not state the total number of 
removed gallbladders, nor do they say if their 20 
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cases were confirmed. The roentgen appearance and 
histologic nature of the tumors are not described. 
Jutras and his associates have shown the high 
incidence of lithiasis with these hyperplastic cholecys- 
toses.—H. P. Lévesque, M.D. 


LaAucHENAUR, CLARA. Zur Frage der Pro- 
phylaxe von Biligrafin-Zwischenfallen. (Pro- 
phylaxis of biligrafin reactions.) Schweiz. med. 
Wehnschr., Jan., 1961, 97, 45-46. (From: 
Universitátsinstitut für Róntgendiagnostik 
und Strahlentherapie des Bürgerspitals Basel, 
und der Pathologisch-anatomischen Anstalt 
der Universitát, Basel, Switzerland.) 


Intravenous administration of biligrafin (cholo- 
grafin) for cholecystography frequently provokes hot 
flushes, sneezing, cough, urticaria, slight nausea and 
vomiting. These side effects are believed to be caused 
by a hypersensitivity to the entire molecule complex 
of the contrast material when an iodine allergy has 
been excluded. Severe reactions have become rare, 
but a case with fatal outcome is reported. 

An ambulatory male patient, aged sixty-one, with 
the diagnosis of gallbladder disease, was referred for 
intravenous cholecystography to be followed by a 
gastrointestinal examination. He was cachectic and 
appeared very sick. After all preliminary tests for 
iodine sensitivity were made and proved negative, 
20 cc. of biligrafin forte was injected intravenously 
within three minutes. Nausea ensued after the injec- 
tion of 16 cc., but following a few deep respirations 
the injection could be completed. Thirty seconds 
later, however, the patient became very pale and 
began to have convulsions. This was followed by 
Kussmaul’s respiration and cardiac arrest in systole. 
Thoracotomy was performed without delay, but car- 
diac massage proved ineffective. 

Autopsy findings included aortic stenosis, coronary 
sclerosis, multiple myocardial scars, dilatation and 
hypertrophy of the left and right heart chambers, a 
patent foramen ovale, arteriosclerosis and athero- 
matosis of the aorta and its branches, a Jarge adeno- 
carcinoma of the gastric cardia with esophageal 
stenosis and metastatic spread, hydrops of the gall- 
bladder secondary to an occluding cystic duct 
calculus and acute as well as chronic generalized con- 
gestion, hyperemia of meninges, cerebral edema, and 
evidence of moderate cerebellar tamponade. 

Aortic stenosis may lead to sudden death. In this 
case, however, the sudden demise was undoubtedly 
due to the biligrafin injection. Since iodine sensitivity 
could be excluded, the reaction was believed to be 
due to calcium imbalance. The aortic stenosis may 
have caused prolonged stagnation of biligrafin in the 
dilated left ventricle. Thus, the cardiac musculature 
could have been suddenly deprived of vital calcium 
molecules. Recent animal experiments tend to cor- 
roborate such a conclusion. 

In a series of 180 cases examined after the fatality 
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described above, injection of calcium salts together 
with an antihistaminic drug was given prophylacti- 
cally, and the subsequent intravenous administration 
of biligrafin was done very slowly. This premedica- 
tion succeeded in preventing side effects. It must be 
remembered, however, that intravenous medication 
with calcium salts is contraindicated in patients 
being treated with digitalis.—Erzest Kraft, M.D. 


LamprecuT, WERNER. Pancreatic cysts in 
modern surgery. Proc. Rudolf Virchow Med. 
Soc., 1960, Jubilee Volume, 274. 


The etiology, pathogenesis, symptomatology and 
diagnosis of pancreatic cysts are discussed. Only 
pseudocysts—those not lined with secreting epithe- 
lium—cause symptoms (usually because of their 
size) and require treatment. 

Only surgical intervention is effective. Various 
operative procedures are evaluated and a new, im- 
proved operation is described which is simple, safe 
and satisfactory. It consists of a wide anastomosis 
between the cyst and the posterior wall of the 
stomach by a transcystic approach. The contents of 
the cyst—fluid and pancreatic tissue debris—are 
completely removed and the already existing adhe- 
sions between stomach and cyst are utilized in secur- 
ing the anastomosis. The operation has been done on 
8 patients and has resulted in roentgenologically 
proved fast shrinkage and obliteration of the cyst. 

Clinically, it is important to watch for diabetes; 
its incidence in these 8 patients rose from 12.5 per 
cent preoperatively to 55.6 per cent postoperatively. 
—Franz J. Lust, M.D. 


GYNECOLOGY AND OBSTETRICS 


SINGLETON, EDWARD B., ROSENBERG, Harvey 
M., and Samper, Luts. Radiologic considera- 
tions of the perinatal distress syndrome. 
Radiology, Feb., 1961, 76, 200-212. (Ad- 
dress: Texas Children’s Hospital, Houston, 
Texas.) 


The purpose of the present paper is to discuss the 
roentgen manifestations of the conditions which, in 
the opinion of the authors, are the sequelae of 
hypoxia or anoxia in the perinatal period, że., 
directly prior to delivery, during the birth process, 
or immediately thereafter. These conditions, having 
a common denominator of anoxia and a common 
pathogenesis, 7.e., increased capillary fragility, con- 
stitute the perinatal distress syndrome. A number of 
them are roentgenologically demonstrable, whereas 
others are disclosed only at the time of necropsy. 

Intracranial hemorrhages are commonly encoun- 
tered in infants who have suffered from anoxia in 
intrauterine life or in the neonatal period. Although 
the degree is seldom severe enough to produce 
roentgen changes in the skull, intracranial hemor- 
rhage should be suspected in any newborn infant 
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with respiratory distress and a normal chest roent- 
genogram. 

Infants with hyaline membrane disease are usually 
born prematurely under circumstances consistent 
with anoxia, which by increasing capillary permea- 
bility may readily allow the effusion of fibrinogen 
into the alveoli and provide the necessary conditions 
for the formation of hyaline membranes. The roent- 
gen features are usually characteristic and frequently 
present before the respiratory difficulties become 
noticeable. 

Whereas hyaline membrane disease is more com- 
mon in the premature infant, the aspiration. syn- 
drome is usually found in the postmature baby, 
apparently the result of the onset of respiration in 
utero or during passage through the birth canal. The 
respiratory symptoms are similar to those of hyaline 
membrane disease; however, the roentgen findings 
are similar to those in other forms of aspiration 
pneumonia. Pneumothorax and pneumomediastinum 
are common complications in the severe cases. 

Pulmonary hemorrhage in the newborn may occur 
in small, clinically insignificant amounts or may at 
times be massive, resulting in rapid demise. Fetal 
anoxia is the most probable cause, although this 
may be complicated by hypothrombinemia or 
hemorrhagic disease of the newborn, or accompany 
erythroblastosis fetalis. Roentgenograms of the 
chest show changes similar to those in infants with 
the aspiration syndrome. 

Localized noninfectious enterocolitis of early 
infancy may represent damage to the bowel pro- 
duced by a focal area of vascular insufficiency. The 
condition may make its appearance at birth in the 
form of a localized ulceration of the esophagus, 
stomach, small intestine, or colon. With perforation, 
complications become obvious. In the absence of 
perforation, healing gradually occurs and the ac- 
companying cicatricial changes may produce ob- 
struction several weeks later. 

Although intestinal atresia is generally accepted as 
being the consequence of localized incomplete re- 
canalization of the gut between the seventh and 
eleventh weeks of embryonic life, there 1s evidence 
suggesting that some forms result from interruption 
of the fetal blood supply to the atretic area due to 
certain anoxic factors. The roentgen features consist 
of gaseous distention of the intestine promixal to the 
site of obstruction and multiple air-fluid levels, 
usually on upright or decubitus roentgenograms. 

The livers of infants who have suffered from anoxia 
may show changes which are apparently unique to 
perinatal distress. These anoxic changes are not 
demonstrable by roentgenographic methods but 
serve to illustrate the danger of anoxia to the fetal 
organs. Hemorrhages into the adrenal gland may 
also result from anoxia and the consequent increase 
in capillary permeability. Calcification in the adrenal 
glands of older otherwise normal children probably 
represents the reparative end result of this condition. 


—Walter H. Jarvis, Jr., M.D. 


Abstracts of Radiological Literature 





SEPTEMBER, 1961 


GENITOURINARY SysTEM 


RurNER, ÁLviN B., and Swrrg, Donatp R. 
Renal papillary necrosis. F. Urol., Apr., 1961, 
$5, 462-470. (From: The Division of Urol- 
ogy, University of California School of 
Medicine, San Francisco, Calif.) 


Renal papillary necrosis is an uncommon lesion 
involving one or both kidneys. It is almost always 
associated with urinary tract infection and the pa- 
tient may have a concomitant diabetes mellitus, 
obstructive uropathy, or chronic interstitial neph- 
ritis. In some instances, the disease has been associ- 
ated with overdosage of phenacetin. The clinical 
course may be acute, subacute, or chronic. The 
primary pathologic lesion is a coagulative necrosis of 
one or more renal papillae with more or less involve- 
ment of the medulla. The cortex is not involved in 
the necrotic process but may show pathologic fea- 
tures of chronic nephritis secondary to the papillary 
disease. When associated with phenacetin abuse, the 
kidneys show diffuse interstitial fibrosis with a 
lymphocytic cellular infiltrate and with irregular 
contraction of the renal parenchyma. 

A roentgen diagnosis can be established in the 
majority of subacute and chronic cases. The roentgen 
finding consists of a diffuse, hazy outline of the 
minor calyces in the early stages. Subsequently, as 
the disease progresses, there is evidence of sinus 
tract formation and the contrast medium may be 
seen in arc shadows or ring shadows adjacent to the 
minor calyces. These changes are observed both on 
the retrograde and intravenous pyelograms. They 
tend to be progressive and, in the final stages, show 
evidence of clubbing of the calyces with medullary 
necrosis and small contracted kidneys. During the 
course of the illness, the patient frequently passes 
necrotic tissue in the urine. 

The prognosis is generally poor. Vigorous con- 
servative management is indicated in most instances. 

Ten figures consisting of anatomic drawings, re- 
productions of intravenous and retrograde pyelo- 
grams, and pathologic sections illustrate 4 case 
histories presented in this article.—George W. Cham- 
berlin, M.D. 


KrziN, RicHARD L., and McCuesney, JoHN A. 
Hypertension secondary to aneurysm of the 
renal artery: report of a case of long duration 
cured by nephrectomy. Ann. Int. Med., Feb., 
1961, 54, 292-300. (From: Department of 
Medicine, Washington University School of 
Medicine, Barnes Hospital, St. Louis, Mo.) 


The case of a twenty-six year old female is pre- 
sented to illustrate an apparent cure of long-standing 
hypertension associated with an aneurysm of the 
left renal artery. The patient had been in excellent 
health until 1944, when, at the age of thirteen, she 
suddenly developed headaches accompanied occa- 
sionally by nausea and vomiting. The persistence of 
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these symptoms necessitated hospitalization, at 
which time her systolic blood pressure was 180 mm. 
Hg. She was treated with medication and received 
symptomatic relief. In 1951 she was admitted to 
another hospital for evaluation of hypertension. All 
laboratory tests, performed at this time, were within 
normal limits. 

Urinary function tests, medications and the results 
‘are given for hospital observations in 1952 and 1956. 
These were during her two pregnancies, the first 
being a spontaneous delivery of a normal child at 
seven and one-half months’ gestation and the second 
pregnancy terminating with the delivery of a seven 
month stillborn. 

In 1957, differential renal function studies were 
performed, utilizing bilateral ureteral catheters. 
These showed a reduced glomerular filtration rate 
per nephron in the left kidney, compatible with 
extrinsic renal arterial disease. These observations 
were significant in that the combined glomerular 
filtration rate of both kidneys was within normal 
limits. An excretory urogram showed decreased con- 
centration of the opaque medium by the right kidney 
and normal concentration on the left. Both kidneys 
were of normal size and shape. 

An aneurysmal dilatation of the inferior branch of 
the left renal artery was demonstrated by trans- 
lumbar aortography. 

The patient has been normotensive for eighteen 
months following removal of the left kidney.— Yohn 
D. Hummel, M.D. 


WINTER, Cuesrer C. Advances in the radio- 
isotope renogram test. Y. Urol., Apr., 1961, 
&5, 683-687. (From: The Department of 
Surgery, Division of Urology, Ohio State 
University Health Center, Columbus, Ohio.) 


Since its introduction in 1956, radioisotope renog- 
raphy has proved its value as a screening and 
diagnostic procedure in the evaluation of a variety of 
urinary tract diseases. The renogram has received 
widest clinical acceptance in the evaluation of differ- 
ences in renal vascular supply in the hypertensive 
patient in whom a nonrenal hypertensive etiology 
has been eliminated. The study is of value in detect- 
ing and following obstruction in the upper urinary 
tract; an ideal way of following a small ureteral 
calculus is with periodic plain roentgenograms and 
renograms. These show the position of the stone as 
well as the function and drainage of the involved 
kidney without the added exposure and risk of 
repeated excretory urograms. By renography one 
can also readily differentiate acute renal failure from 
complete obstructive uropathy in the anuric patient 
within the first forty-eight hours. 

The author emphasizes the importance of atten- 
tion to details and proper instrumentation in per- 
formance of the study. He feels that most nondiag- 
nostic radioisotope renograms result from improper 
technique rather than from an inherent deficiency in 
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the procedure itself. Hippuran I! presently seems 
to be the test agent of choice because it is removed at 
a rapid rate from the blood exclusively by the kid- 
neys. 

By the addition of a third set of instruments to the 
dual renogram unit for monitoring the chest or any 
other highly vascular area, an estimation of the rate 
of blood clearance of hippuran I?! may be otbained. 
The author believes that this blood clearance curve 
is helpful in estimating quantitative total renal 
function. 

Four short case presentations illustrate the clinical 
usefulness of this study.—George W. Chamberlin, 
M.D. 


MacLavuziN, Joun C., and AnNziL, Gavin C. 
Phaeochromocytoma causing ureteric ob- 
struction in a child. Lancet, Feb. 25, 1961, r, 
426-429. (From: The Department of Child 
Health, University of Glasgow, and The 
Royal Hospital for Sick Children, Glasgow, 
Scotland.) 


The view is now taken that any adrenalin- or 
nonadrenalin-secreting tumor, irrespective of its 
site of origin, should be called a pheochromocytoma. 
Only 5 per cent of all reported cases of this tumor 
have been in children and, in them, 15 per cent have 
originated outside the adrenal gland. 

This case report is of a twelve year old girl with an 
eight month history of intermittent headaches, one 
month of anorexia and some weight loss, and three 
recent episodes of left abdominal pain associated 
with nausea and vomiting, but no urinary symptoms, 
paroxysmal flushing, sweating or palpitation. 

Investigative studies revealed that the facies and 
general demeanor vaguely suggested thyrotoxicosis, 
though exophthalmos and tremor were not present. 
Blood pressure on admission was 185/125 mm. Hg. 
There was bilateral papilledema, proteinuria, a four- 
to sixfold increase in the catecholamine content of 
the urine, an erythrocyte sedimentation rate of 
$9 mm. in the first hour and a solitary gallstone. 
Intravenous pyelography disclosed a nonfunction- 
ing left kidney and at cystoscopy the ureteral cathe- 
ter could not be passed more than 2 cm. up the left 
ureter. The paroxysmal nature of the hypertension 
became apparent with observation, but the Regitine 
test was equivocal. Notwithstanding, the correct 
diagnosis was suggested preoperatively. 

Át surgery, a tumor mass was found encircling the 
left ureter about 2 cm. above the bladder, but it was 
mainly around the lower inch of the aorta, the bifur- 
cation and the left common iliac artery. The bladder 
wall was not involved. All tumor tissue was removed 
macroscopically with considerable difficulty. The 
left kidney and adrenal gland were also excised, the 
former because the degree of hydronephrosis was 
greater than expected, and the latter because clamp- 
ing of the left renal vein caused an immediate drop 
in blood pressure. By palpation the right adrenal was 
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normal, and the left subsequently proved to be 
normal also. The postoperative course was satisfac- 
tory and her full recovery dramatic. 

The problem of malignancy arises often since many 
of these tumors, as in this case, appear locally inva- 
sive. The authors concur that distant metastasis 
appears to be the only reliable criterion of malig- 
nancy, with such a complication present in about 
2.5 per cent of cases. 

It is speculated that the site of origin of this tumor 
was probably the organ of Zuckerkandl. Abdominal 
symptoms have been noted as being the rule in these 
cases. In the only other known case presenting with a 
nonfunctioning kidney, the tumor arose in the 


bladder.—Donald M. Monson, M.D. 


Nervous SYSTEM 


ScHoBER, R. Zystische Bildungen der háutigen 
Rückenmarkshüllen. (The formation of cysts 
in the coverings of the spinal cord.) Fortschr. 
a. d. Geb. d. Róntgenstrahlen u. d. Nuklear- 
medizin, Jan., 1961, 94, 116-129. (From: 
Universitütsstrahleninstitut, Homburg-Saar, 
Germany.) 


The development of cysts in the space between 
the spinal cord and the spine produces symptoms of 
a space occupying lesion similar to disk herniation or 
to a tumor. These cysts are differentiated as intra- 
dural, extradural or epidural-perineural according to 
their location. 

The author's series comprises 247 cases studied by 
myelography of the cervical region (49 cases), the 
thoracic region (36 cases), and the lumbosacral 
portion of the spine (162 cases). Twenty-one cases 
showed signs of epidural-perineural cysts, 16 in the 
lumbosacral region and 5 in the cervical region. 
These cysts are connected with the subarachnoid 
space and fill with the contrast medium as do divertic- 
ula. Their size varied from that of a peppercorn to a 
peanut. Ín none of the 21 cases could the neurologic 
symptoms be correlated with the myelographic find- 
ings. Eleven of the 16 cases of cysts in the lumbo- 
sacral region showed, in addition, evidence of 
herniation of the nucleus pulposus and in all these 
cases the cysts were below the level of the herniation. 

In analyzing these findings, and reviewing the 
anatomy and embryology of the spinal cord, nerve 
roots and dural coverings, the author arrives at the 
conclusion that developmental abnormalities are a 
factor responsible for these cysts, a theory which 
seems especially plausible when one considers the 
shifting of the ganglia from the intradural to the 
extradural space and back again as observed in the 
24 mm., 34 mm. and 54 mm. fetus. Also, one must 
take into consideration the disproportionate develop- 
ment in the length of the spine in relation to its 
contents from the time the fetus reaches 34 mm. For 
instance, root pouch of unusual length and varied 
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width may develop if the coordination of length 
development to the movement of the ganglia is 
impaired, 

A second factor in the development of epidural- 
perineural cysts is the pressure fluctuation of the 
cerebrospinal fluid, which is elevated when the 
pressure in the veins is raised thus causing decreased 
fluid absorption. This is especially true in herniation 
of the nucleus pulposus or other space occupying 
lesions in the extradural space which causes a local- 
ized circulation disturbance. 

As a rule, these not infrequently observed epidural- 
perineural root pouch cysts have no clinical signifi- 
cance.—4. Silvera, M.D. 


SKELETAL SYSTEM 


Innes, J AMES, and NEwALL, Joseru. Myeloma- 
tosis. Lancet, Feb. 4, 1961, 7, 239-245. (From: 
Departments of Medicine and Radiotherapy, 
University of Edinburgh and Royal Infirmary 
of Edinburgh, Scotland.) 


One hundred eighteen cases of myelomatosis were 
reviewed in a study of the natural history of the 
disease. In this series the ratio of men to women was 
about 3 to 2 and the disease developed after the age 
of fifty in 80 per cent of the cases. The disease results 
from an abnormal proliferation of reticulum cells in 
or outside the bone marrow and is manifested by 
four different varieties. 

Solitary Myeloma (46 cases). The plasma cell 
proliferation may start in a single bone, giving rise to 
a solitary myeloma. This eventually shows as a local 
swelling of bone which is often painless. A solitary 
osteolytic defect is seen roentgenographically, with 
no evidence of disease in the rest of the skeleton. The 
three year survival rate in this group was 32 per cent. 
The focus of plasma cell infiltration may remain 
localized for long periods of time. Eventually, mul- 
tiple foci appear elsewhere in the skeleton. In this 
latter stage it is indistinguishable from multiple 
myeloma. 

Multiple Myeloma (119 cases). The growth of 
multiple small intramedullary tumors results in 
disseminated osteolytic defects in bone, with the 
spine, skull, ribs and pelvis being most often affected. 
Anemia is more common in this group than in pa- 
tients with the solitary variety. Myelomatous infil- 
tration was reported in bone marrow studies of all 
but 8 of 96 patients thus examined. The three year 
survival rate was 5.3 per cent. No case survived for 
five years. Bronchopneumonia, severe anemia, 
uremia and cardiac failure were the most frequent 
terminal events. 

Diffuse Myelomatosis (17 cases). A diffuse infiltra- 
tion of the bone marrow occurs without discrete 
tumor masses. Diffuse osteoporosis may be seen 
roentgenographically but there are no diagnostic 
roentgen changes. Gradual onset of anemia is the 
usual reason for examining these patients. Once 
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severe anemia is manifest these patients deteriorate 
fairly rapidly, without remission, and are unaffected 
by treatment. The course of the disease is like that in 
severe aplastic anemia and the patients often suc- 
cumb to pulmonary infections. 

Extramedullary Plasmacytoma (6 cases). This is 
the most rare form of myelomatosis. The first mani- 
festation is soft tissue tumor formation, which may 
later develop bony involvement. 

The laboratory findings in these conditions are 
analyzed. Although an elevated erythrocyte sedi- 
mentation rate was present in 85 per cent, the rate 
was normal in the remaining 15 per cent. High 
readings were most common in the generalized form. 
Hyperglobulinemia was present in 70 per cent of the 
118 cases tested and this was a result of an increase 
in the gamma component. Bence Jones protein was 
found in 35 per cent. The anemia is almost always 
normochromic and normocytic. There 1s a tendency 
to rouleau formation. Increased plasma cells are 
rarely seen. In general, an examination of the periph- 
eral blood smear is of little diagnostic value.— 
David Morse, M.D. 


Unanver-Scuarin, Lans. Melorheostosis; re- 
port of a case. Acta orthop. scandinav., 1960, 
30, 101—106. (From: The Orthopaedic Clinic, 
Harnosand, Sweden.) 


Melorheostosis is a very rare disease of bone first 
described by Leri and Joanny in 1922. It is charac- 
terized by continuous aching pain and limitation of 
motion, usually in one lower extremity. Presumably, 
the disease begins prior to birth or in early childhood 
and progresses very slowly. It may be associated with 
scleroderma or other soft tissue disturbance. 

The roentgen features have been compared to 
liquid drops of wax which run down the long bones 
and are localized along the vessels and nerve paths. 
In small bones the changes are streaky or resemble 
ink blots. They have a “marblebone” appearance, 
but osteopetrosis can be differentiated because of its 
generalized nature. 

The author describes a typical case of melorheo- 
stosis, which was followed for sixteen years. It was 
limited to the knee, lower leg, and foot of a patient 
who eventually underwent surgery for removal of a 
large mushroom-like exostosis from the medial 
femoral condyle.—<rch H. Hall, M.D. 


NAIDE, MEYER, and SCHNALL, CHARLES. Bone 
changes in necrosis in diabetes mellitus; 
differentiation of neuropathic from ischemic 
necrosis. 4.M.4. Arch. Int. Med., Mar., 1961, 
107, 380-383. (From: Department of Medi- 
cine, Woman’s Medical College of Penn- 
sylvania and the Department of Medicine, 
Albert Einstein. Medical Center, Philadel- 
phia, Pa.) 
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The roentgen changes of osseous structures are of 
prime importance in differentiating ischemic from 
neuropathic lesions in the feet of diabetic patients. 
This differentiation is important because the treat- 
ment varies. In the neuropathic lesion, the treatment 
can often be limited to a toe amputation or incision 
and drainage, while in an ischemic lesion a leg or 
midthigh amputation is often necessary. Rarefaction, 
lysis or destruction of bone in a diabetic foot is often 
indicative of neuropathy and evidence of adequate 
blood supply, primary or collateral. On the contrary, 
in ischemic necrosis the circulation is impaired; there- 
fore, no catabolism takes place and no bony changes 
occur. 

There is a better prognosis in a diabetic patient 
with a soft tissue lesion of a foot if there is roentgen 
evidence of bone changes, indicating neuropathy, 
than if ischemic tissue necrosis is present and the 
bone is intact. 

Two cases of diabetic patients were presented to 
illustrate the types of necrosis. The first patient had 
extensive bone destruction at the metatarsophalan- 
geal joints and soft tissue necrosis secondary to dia- 
betic neuropathy. Treatment was debridement. The 
lesion healed in six weeks indicating that the bone 
changes were neuropathic and not due to osteomye- 
litis. The second patient had the usual soft tissue 
ischemic necrosis typical of diabetes with arterio- 
sclerosis but without roentgen evidence of bone 
changes. Because of severe pain and extension of 
necrosis on the foot, amputation at the midthigh was 
required.—7ose Amorocho, M.D. 


Hansen, H.-J., and ULLBERG, S. Uptake of S® 
in the intervertebral discs after injection of 
S* sulphate. An autoradiographic study. 
Acta orthop. scandinav., 1960, 30, 84-90. 
(From: The State Veterinary Institute and 
the Department of Pharmacology, Royal 
Veterinary College, Stockholm, Sweden.) 


Radiosulphate (S*) was injected intraperitoneally 
into newborn piglets which were sacrificed at inter- 
vals up to sixteen days. Autoradiographs of sagittal 
sections of the spine were obtained to secure data 
regarding metabolic alterations in different morpho- 
logic structures. 

The S* concentrated in the epiphyseal cartilage, 
the inner zone of the annulus fibrosus, and the 
periphery of the nucleus pulposus. Asa probable ex- 
pression of synthesis of the sulphomucopolysac- 
charides, the incorporation of S% at these sites ac- 
cords closely with inferences deduced from mor- 
phologic features. Tissue layers which form the per- 
iphery of the nucleus and the perinuclear portion of 
the annulus represent the “growth zone” of the 
disk where fibroid or chondroid metamorphosis of 
the nucleus takes place.—4rch H. Hall, M.D. 
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ANDRÉN, Lans, and WEHLIN, LENNART. 
Double-contrast arthrography of knee with 
horizontal roentgen ray beams. Æcta orthop. 
scandinav., 1960, 30, 307-314. (From: Roent- 
gendiagnostic Department of the University 
of Lund, Malmo Allmanna Sjukhus, Malmo, 
Sweden.) 


By employing a slight variation in the technique 
of double contrast arthrography of the knee, the 
authors have been able to demonstrate 62 of a total 
of 66 surgical meniscus ruptures. No false positives 
were obtained. 

The technique is as follows: (1) The direction of 
the plateau is marked on the skin under fluoroscopic 
control; (2) the joint is aspirated under local anes- 
thesia and 10 cc. of aqueous contrast medium plus an 
adequate amount of air is injected until the joint 
feels distended; (3) the patient walks about the room 
and flexes his knee several times; (4) the patient is 
placed on his side with the meniscus to be examined 
uppermost, and a firm pad is placed under the distal 
end of the femur with a small sandbag on the ankle to 
separate the joint; (5) film cassettes are placed 
against the knee and a horizontal roentgen-ray beam 
is used with a long film focus distance; and (6) the 
leg is rotated 10 to 15 degrees between exposures to 
show all parts of the meniscus. Additional views may 
be made in standard projections with a vertical 
roentgen-ray beam. 

This method requires neither traction apparatus 
nor the presence of an assistant, and the dangers in- 
herent in the knee-stretching procedures are elimi- 
nated. If air is injected first, one seldom gets extra- 
vasation of contrast medium into surrounding tis- 
sues. The authors agree that the value of any proce- 
dure varies with the skill and experience of the ex- 
aminer, but they have found this technique to be 
fast, easy, and highly accurate in their hands.— 
Arch H. Hall, M.D. 


Broop AND LYMPH SYSTEM 


Mones, Rosert. Vertebral angiography; an 
analysis of 106 cases. Radiology, Feb., 1961, 
76, 230-236. (Address: The Mount Sinai 
Hospital, Fifth Ave. and tooth St, New 
York 29, N. Y.) 


The purpose of this report is to evaluate vertebral 
angiography as a diagnostic method in neurology 
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and is based on 106 successful angiograms obtained 
in a two year period at the Mount Sinai Hospital in 
New York. A total of 114 attempts at direct vertebral 
angiography were made, 80 of which were suc- 
cessful. Inadvertently, 14 vertebral angiograms were 
obtained during the performance of routine carotid 
angiography and 12 during attempts at indirect 
filling in 37 patients. The indications for this exam- 
ination were: subarachnoid hemorrhage; posterior 
cerebral artery disease; and either vascular disease 
or neoplasm of the posterior fossa. Fourteen transient 
complications were seen in the entire series of 128 
patients with both successful and unsuccessful direct 
vertebral angiography. The 37 patients in whom in- 
direct filling was attempted had no complications. 
Only one permanent complication occurred—an in- 
crease in the organic mental syndrome and visual 
field defect previously present. i 

Approximately one-third of the studies showed 
abnormalities. Of the 32 patients with a final diag- 
nosis of basilar artery disease (proved or suspected), 
16 had abnormal vertebral angiograms with 11 show- 
ing either narrowing or occlusion of a major artery 
and § showing some anomaly, such as an aneurysm 
or anomalous arteriovenous connection. Sixteen of 
the 30 patients with a final diagnosis of a tumor had 
abnormal angiograms. There were 22 posterior fossa 
tumors and 13 of these showed abnormal angio- 
grams, while 3 of the 8 patients with supratentorial 
tumors had positive angiograms. While pneumo- 
encephalography is the method of choice for diag- 
nostic evaluation of posterior fossa tumors, incom- 
plete filling or lack of filling of the ventricles may 
indicate the necessity for veretebral angiograms to 
attempt further localization. These angiograms may 
help by showing: (a) tumor stains, which give a good 
approximation of the position, size and, at times, the 
histology of the tumor; (b) deviation of an artery, 
sometimes indicating whether a tumor is intra- or 
extramedullary; and (c) the presence or absence of 
an aneurysm, which may act as a mass lesion. 

The author feels that the amount of information 
gained from vertebral angiography is of value as a 
positive diagnostic test and as a means of ruling out 
with reasonable certainty certain vascular diseases, 
such as aneurysm, arteriovenous anomaly, or oc- 
clusive disease of the arteries. With care and experi- 
ence these studies can be done, without undue risk, 
in patients suspected of having disease in the dis- 
tribution of the posterior circulation.—Dona/d N. 
Dysart, M.D. 
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BRITISH JOURNAL OF RADIOLOGY 


SUPPLEMENT No. 9 


THE SPECTRA OF X RAYS SCATTERED 
IN LOW ATOMIC NUMBER MATERIALS 


By W. R. Bruce, M.D., Ph.D., and H. E. Jouns, Ph.D., F.R.S.C. 


The complicated effects of multiple scattering have always presented a major diffculty 
to analysts of X-ray beams traversing matter. In this Supplement the authors describe 
how the Monte Carlo method of computation may be used to allow for multiple scatter- 
ing when studying the penetration of X-ray beams. A full discussion of their combina- 
tion of analytical and Monte Carlo methods is presented and much information on the 
spectra of X-ray beams in the photon energy range from 50 to 1250 keV is provided in 
the form of graphs and tables, with the main emphasis on data for beams traversing 
water. This Supplement will interest all those concerned with the use of X rays in 
radiotherapy and in radiobiological studies. 


Price: 12s. 6d. $2.00 (One copy is allowed to each member at 7/6d—U.S.A. $1.50) 


SUPPLEMENT No. 10 


DEPTH DOSE TABLES FOR USE 
IN RADIOTHERAPY 


(containing 77 tables, three full-page and two half-page graphs) 


The value of central axis depth dose and related data in radiotherapy was evident from 
the heavy demand made for Supplement No. 5 (1953), "Central Axis Depth Dose Data". 
When stocks of the latter were exhausted three years ago, it was decided to revise the 
original data in the light of more recent experimental work, and to extend the coverage 
to the higher energies now coming into general use. This task was undertaken by the 
Scientific Subcommittee of the Hospital Physicists’ Association. 

The new edition contains nine main sections covering electromagnetic radiations 
ranging from Grenz rays (H.V.T. 0.01 mm of Al) up to 31 MV betatron X rays, and in- 
cluding electron beams (2 to 30 MeV). Every effort has been made to ensure that tables 
are adequately explained as to origin, possible sources of error and limitations of ap- 
plicability. Where significant differences from the earlier data occur, they are discussed 
by the individual reviewers of the sections concerned. 

This Supplement provides the most comprehensive selection of central axis data in 
existence, and has been compiled by acknowledged experts in the field. 


Price: 45s. $7.50 (One copy is allowed to each member at 32/6d—U.S.A. $6.50) 


obtainable from 


THE BRITISH INSTITUTE OF RADIOLOGY 
32 WELBECK STREET, LONDON, W.1 


and. from leading booksellers all over the world 


PRECISION X-RAY REPRODUCTION — - 


with the LogEtronic Contact Printer 


9 permits earlier and more certain diagnosis 
even in difficult cases by revealing maximum 
X-ray detail information 

€ saves you time by salvaging improperly ex- 
posed or processed X-rays 


€ reduces radiation. exposure by reducing 
patient retakes 

€ PLUS provides high quality reproductions 
for teaching, publication, dissemination and 
filing. 


For further information, write or phone: 
LogÉtronics hic 500 East Monroe Avenue 
7 * Alexandria, Virginia TEmple 6-5180 
DESIGNERS AND MANUFACTURERS OF PRECISION ELECTRONIC PHOTO- 


GRAPHIC EQUIPMENT FOR THE MEDICAL, INDUSTRIAL, AERIAL AND 
GRAPHIC ARTS FIELDS. 





a 10- gallon tank 


... filled with 
Urell Hyper- Concentrated 
x-ray solutions 








...develops up to 18,000 films 
of consistent high quality 
before changing 


developer 

developer replenisher URELL, INC. 

fixer & replenisher 2630 Humboldt Street 

in land 5 gallon sizes Los Angeles 31, California 
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Strahlenbiologie 


Grundlagen und Ergebnisse 
By Prof. Dr. H. FRITZ-NIGGLI, Head of the Laboratory of Radiobiology, 
Kantonsspital, Zürich 
1959. XVI, 379 pp., 168 ill. (some in colour) consisting of 301 details, cloth DM 65.—($16.25) 


. . . The monograph is well balanced and excellently written; the author's short and clear 
sentences—one is only five words long—will be appreciated by foreign readers. The illustrations 
—mainly charts and line drawings—are numerous, generally simple in construction and help 
greatly in following the relevant text . . . About a thousand references, all with titles, are 
appended, and render the book valuable for consultation as well as for continuous reading. 
The book implements admirably the author's intention of providing a comprehensive mono- 
graph in this growing field of biology. It can be warmly recommended. 

J. Path. Bact., London 


This book is an unique and fundamental aid for all who are interested in radiobiology, 
genetics, pathology and death as it concerns radiation. Extremely comprehensive knowledge 
and numerous research data have been compiled with stupendous diligence, and then have 
been critically analyzed. Am. J. Med. Se. 


Hartstrahltechnik 


By Priv.-Doz. Dr. W. FRIK, Head of the Department of Roentgenology at the 
Clinic of Internal Medicine, University of Erlangen 


1961. VIII, 144 pp., 76 ill consisting of 100 details, bound in boards DM 28.50 ($7.15) 


The hard ray technique, that has become of importance in recent years, is discussed in 
detail, even the million volt region has not been omitted. The technique is not presented 
as the only possible procedure, the author has carefully assessed the advantages and 
disadvantages. 


After a detailed discussion of the experimental bases of the technique, the choice of method 
and practical suggestions on the use of the hard-ray technique in every type of diagnostic 
X-ray procedure are presented, together with details of exposures, etc. 


Die praoperative Róntgenbestrahlung 


des Mammakarzinoms 
By Doz. Dr. E. MUNTEAN, Graz 
1961. IV, 108 pp., 9 illustrations, 26 tables, bound in boards DM 17.50 ($4.40) 


After years of controversy, it has at last been clearly demonstrated that post-operative X-irradia- 
tion in cases of carcinoma of the breast gives better results than does surgery alone. A 
degree of success was achieved but it appeared that no further surgical improvements or any 
greater intensity of irradiation could produce better results. The use of pre-operative irradia- 
tion, as introduced by Berven, Kohler and others, did, however, produce results that attracted 
much attention and gave reason for optimism. This technique is now in the forefront of 
surgical and radiotherapeutic interest. This monograph deals with the basis of advantages of 
pre-operative irradiation. The results are presented. The technique, dosage and time of 
election for surgical intervention are discussed in detail, as are the indications and limitations 
of this procedure, compared with other available. methods. 


GEORG THIEME VERLAG ° STUTTGART 
In USA and Canada distributed by: 
INTERCONTINENTAL MEDICAL BOOK CORPORATION 
381 Park Avenue South, New York 16, N.Y. 
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Antibiotica et Chemotherapia 


Advances JUST OUT: 
edited by O. GsELL, Basel | Vol. 


IV + 192 p., 32 fig., 1961. US $9.60 


Index 


25 Jahre Chemotherapie mit Antibiotics und Sulfonamiden 
Ein Rückblick und Ausblick Von A. R. Fnrsk, Stockholm 


Some New Trends in the Field of Experimental Research on Sulphonamides 
By L. Nerpp; W. SACKMANN AND J. Tripop, Basel 


Zur Pharmakologie der basischen Streptomyces-Antibiotika 
Von H. Micxter, Stolberg im Rheinland 


The Position of Leprosy and Tuberculosis in Experimental Chemotherapy 
By R. J. Scunirzer, Nutley, N.J. 





Archives of Internal Medicine: “This handsomely printed and illustrated book is a 
sort of European analogue of some of the various ‘Advances’ series which have become 
so popular here. There are comprehensive articles on various phases of the antibiotic 
problem—some in German, some in French, and some in English. The development of 
antibiotics, their use in endocarditis, untoward effects, secondary yeast infections and 
antibiotics in pediatrics are some of the main chapter headings. There are comprehen- 
sive lists of references.” 





Vol. 1 X + 378 p., 113 fig, Vol. 5 VIII + 336 p, 12 fig, 
1 col. plate, 1954. US $12.50 1958. US $14.40 


. Vol. 2 VI + 300 p. 21 fig., 1955. US $ 9.60 Vol. 6 VIT+530 p, 23 fig. 


60 tab., 1959. US $19.90 
Vol. 7 X + 374 p., 48 fig., 1960. US $15.35 
Vol. 8 XII + 432 p, 103 fig, 


Vol. 3 VII--398 p, 45 fig, 
1956. US $13.65 


Vol. 4 VI + 392 p., 50 fig., 1957. US $15.35 1960. US $16.80 
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è We purchase all makes and sizes from any point in the 
nation, and pay the freight cost. 
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and tally of the value. 


€ Write for prices today. We will send shipping labels, and 
direct your film to our nearest plant. 


DONALD McELROY, INC. 


53 W. Jackson Blvd., Chicago 4, Ill. 
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Subacube. today to 


THE JOURNAL OF THE CANADIAN 
ASSOCIATION OF RADIOLOGISTS 
published quarterly: March, June, September and De- 


cember. It is the official organ of The Canadian 
Association of Radiologists. 
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The Canadian Association of Radiologists, 
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THE PHYSICIAN AND THE CANCER PATIENT 


The American Cancer Society is concerned with the total can- 
cer problem. A crucial part of this problem relates to the cancer 
patient and his family. To help the medical profession explore 
ways and means of meeting the patient's special needs, the scien- 
tifie session of the Society's next Annual Meeting at the Hotel 
Biltmore in New York City, October 23-24, 1961, will be devoted 
to *The Physician and the Total Care of the Cancer Patient." 
Various specialists will examine the psychological and physical 
problems facing the cancer patient and his family. Consideration 
will be given to such topics as decisions in the early care of the 
cancer patient, counselling the cancer patient, what the patient 
should be told, care of the advanced cancer patient, society's 

role in service to the cancer patient. 

Through such meetings, the American Cancer Society 
serves the medical profession by providing a forum for 

an exchange of information and experience concerning the 
cancer patient. 
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Simplification of Medical 
Radiography Through Manual 
and Automatic Use of an Ex- 
posure Value Scale (XVS) 
System and Standardization 


Doctor Schwarz has developed a system of unit 
exposures which greatly simplifies the setting 
of correct. exposure factors in medical radiog- 
raphy, Not only is the finding and choice of 
the correct exposure setting—lone the bane of 
radiologists and x-ray technicians——made easier 
and more definitive through this system, but 
actual setting. of the controls of the x-ray ma- 
chine is facilitated and made less subject to 
error, 


The author describes this svstem and gives op- 
erating instructions which enable anvone to 
usc it on conventional x-ray apparatus. 


With their work made easier through the usc of 
a unit system, the radiologist and x-rav tech- 
nician can devote more attention to the re- 
quirements of radiation safety and correct 
anatomic positioning. The unit system frees the 
operator from ihe need of consulting tables, 
wall charts, mathematical formulae or slide 
rules. 


GERHART 5. SCHWARZ, M.D. 
Department of Radiology 
College of Physicians and Surgeons 
Columbia. University 


Radiologists and x-ray technicians will also 
find here a valuable collection. of exposure 
tables which are applicable to conventional 
techniques. They differ. from conventional 


tables in that they are easier to read and give 


multiple choices. Some of these contain data 
never before published—-by-products of the 
author's own experimental work leading to es- 
tablishment of the unit system, 


Publication date October 1961 


CHARLES C THOMAS © PUBLISHER 
301-327 East Lawrence Avenue 
Springfield © Hlinois 
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25 NEW BOOKS FOR ROENTGENOLOGISTS 


Chosen from Our New 1961-62 Catalog (Send for your copy foday) 





O PROTECTION AGAINST RADIATION: A 
Practical Handbook. By John D. Abbatt, J. R. 
A. Lakey and D. J. Mathias. Pub. '61, 244 pp. 
48 il., 36.50 


C] RADIOACTIVE ISOTOPES AND BONE (Re- 
ports of A Symposium arranged by C.LO.M.S.). 
Edited by Ann M. Budy. Pub. 61, about 320 pp., 
about 164 il. 


O RADIOGRAPHY OF INFANTS AND CHIL- 
DREN. By Donald B. Darling, Univ. of Pitts- 
burgh. Pub. '61 


CO THE INTERPRETATION OF TOMOGRAMS 
OF THE HEAD: An Atlas. By Marvin L. 
Daves, Univ. of Colorado, and William E. 
Loechel, Henry Ford Hosp., Detroit. Pub. 61, 
268 pp. (694 x 994), 179 il. 


O AN ATLAS OF DETAILED NORMAL PNEU- 
MOENCEPHALOGRAPHIC ANATOMY. By 
Giovanni Di Chiro, National Institute of Health, 
Bethesda, Maryland. Pub. '61, about 352 pp. 
(11 x 84), about 515 il. (4 in full color), $19.00 


C] RADIODERMATITIS. By Ervin Epstein, 
Univ. of Calif. Pub. '62 (Amer. Lec. Dermatology) 


[] GLOSSARY OF WORDS AND PHRASES 
USED IN RADIOLOGY AND NUCLEAR 
MEDICINE. By Lewis E. Etter, Univ. Pitts- 
burgh. Pub. '60, 224 pp., 2 il., $8.50 


C TRANSTENTORIAL HERNIATION, By Louis 
A. Finney, Univ. of Miami, and A. Earl Walker, 
The Johns Hopkins Hosp. Pub. '62 


[T] RADIATION THERAPY IN THE MANAGE- 
MENT OF CANCERS OF THE ORAL CAV- 
ITY AND OROPHARYNX. By Gilbert H. 
Fletcher and William S. MacComb. With the 
Collaboration of Alando J. Ballantyne. Physics 
Section by Robert J. Shalek and Marilyn A. Sto- 
vall, All of the Univ. of Texas M. D. Anderson 
Hospital and Tumor Institute. Pub. '61, about 392 
pp., about 346 il. (Amer. Lec. Radiation Therapy) 


C RADIATION THERAPY OF EARLY PROS- 
TATIC CANCER. By R. H. Flocks and D. A. 
Culp, both of the State Univ. Iowa. Pub. '60, 84 
pp., 76 il. (Amer. Lec. Urology), $4.50 . 


O RADIOGRAPHIC ATLAS OF SKELETAL 
DEVELOPMENT OF THE FOOT AND 
ANKLE: A Standard of Reference. By Nor- 
mand L, Hoerr, S. Idell Pyle and Carl C. 
Francis, all of Western Reserve Univ. Pub. '61 


CO THE PHYSICS OF RADIOLOGY (2nd Ed.). By 
Harold Elford Johns, Univ. of Toronto. Pub. '61, 
788 pp. (7 x 10), 469 il. (Amer. Lec. Radiation 
Therapy), $23.00 


[] A MANUAL FOR NUCLEAR MEDICINE. By 
E. R. King and T. G. Mitchell, both of U. S. 
Navy. Pub. *61 416 pp., 143 il, $13.50 


O RADIOPAQUE DIAGNOSTIC AGENTS. By 
Peter K. Knoefel, Univ. Louisville. Pub. '61, 
yum pp. 24 il, (Amer. Lec. Pharmacology), 


[] CANCER OF THE NASOPHARYNX: Its Nat- 
ural History and Treatment. By M. Leder- 
man, Royal Marsden Hospital. Pub. '61, 128 
poy 103 ilL, (Amer. Lec. Radiation Therapy), 


O RADIOACTIVITY IN MAN: Whole Body 
Counting and Effects of Internal Gamma 
Ray-emitting Radioisotopes. À Symposium held 
at the Vanderbilt University School of Medicine. 
Edited by George R. Meneely, Vanderbilt Univ. 
Pub. *61, 512 pp., 170 il., $16.50 


CO VERTEBRAL AND CAROTID ANGIO- 
GRAMS IN TENTORIAL HERNIATIONS: 
Including Roentgen Anatomy of the Ten- 
torial Incisure. By Hans F. Plaut, Ohio State 
Aner Pub. '61, 176 pp. (694 x 994), 110 il, 


[] UNIT-STEP RADIOGRAPHY: Simplication 
of Medical Radiography Through Manual 
and Automatic Use of an Exposure Value 
Scale (XVS) System and Standardization. By 
Gerhart S. Sehwarz, Columbia Univ, Pub. '61 


f] THE BASIC PHYSICS OF RADIATION 
THERAPY. By Joseph Selman, Univ. oj 
Texas. Pub. 60, 692 pp., 246 il, $14.50 


O RADIOLOGIC RECORDS. By Sister Chris- 
tina Spirko, St. Mary's Hosp., Amsterdam, New 
York. Pub. '60, 332 pp., 177 il, $8.50 


[] ROENTGENOLOGY OF INTRACRANIAL 
MENINGIOMAS. By Sidney P. Traub, Univ. 
of Saskatchewan, Pub. '61, 260 pp. (694 x 934), 
282 il., $14.00 


[] PHLEBOGRAPHY AND VENOUS PRES- 
SURE DETERMINATION: A Study into the 
Correlation of the Data Gained from These 
Methods: By Morten Niels Van Der Heyde, 
Univ. of Leiden. Pub. '61, 106 pp., 24 il., $5.00 


[] CAVA VITALIA. By G. Van Der Schueren, J. 
Bonte, W. Jansen, R. Van Den Bergh, and 
J. De Cort, all of .ÜUniv. of Louvain. Pub. '61, 
216 pp., 76 il. in full color, 104 two-color draw- 
ings, 94 roentgenograms 

[] THE ROENTGENOLOGICAL ASPECT OF 
NONPENETRATING CHEST INJURIES. By 
John Riley Williams and Frederick J. Bonte, 
i ne of Texas Southwestern Med. School. 

ub. 


O INTRAVENOUS CHOLANGIOGRAPHY: A 
Concept of Interpretation. By Robert E. 
Wise, The Lahey Clinic, Boston, Mass. Pub. ’62, 
(Amer. Lec. in Roentgen Didgnosis) i 
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American Quarterly of Roentgenology: 1906-1913 


Vol. 2, No. 1, Dec. 1909 
Vol. 2, No. 2, March 1910 
Vol, 3, No. 2, July 1911 


Vol. 3, No. 4, March 1912 
Vol. 4, No. 3, Feb. 1913 
Vol. $, No. 1, Sept. 1913 


Vol. 3, No. 3 Dec. 1911 





The American Journal of Roentgenology: 1914-1922 


Vol. 2, Nos. 11-12 (1915) one issue Vol. 6, Nos. 1, 2, 5, 4, 5, 6, 7, 8, 10, 12 (1919) 
Vol. 3, Nos. 5, 6, 7, 8 (1916 Vol. 7, Nos, 1, 2, 3, 5? 2 7, 8, 9, 12 (1920) 
Vol. 4, Nos, 5, 9, 11, 12 (1917) Vol. 8, Nos. 4, 5, 6, 7, 8, 10, 1. o9 2i) 
Vol, 5, Nos. 2, 3, 4, 6, 7, 8, 11, 12 (1918) Vol. 9, Nos, 1-12 i nclusive (1922 





Vol. 10, Nos. 5, 6, 7, 8, 9, 10, 11, 12 (1925) Vol. 16, Nos. 1-6 Inclusive (July-Dec. 1926) 
Vol. 11, Nos. 1-6 Inclusive Jan. -June 1924) Vol. 18, Nos. 5, 6 (1927) 

Vol, 12, Nos. 1-6 iem (Jaly-Dec. 1924) Vol. 19, Nos, 3, 4, 6 (1928) 

Vol. 13, Nas, 2, 5, 5, 6 (1925) Vol. 20, Nos. 3, 4, 5, 6 (1928) 

Vol. 14, Nos. 1-6 Inclusive (July-Dec. 1925) Vol. 21, Nos. 5, 6 (1929) 

Vol. 15, Nos. 1-6 Inclusive (Tan.-June 1926) Val. 22, Nos. 1-6 Inclusive (July-Dec. 19293 





The American Journal of Roentgenology and Radium Therapy: 1930-1951 





Vol. 23, Nos. 1-6 Inclusive (Jan.-Jaune 1930) Vol. 58, Nos. 1, 2, , 6 (fuly-Dec, 1947) 
Voi. 24, Nos. 1-6 Inclusive (July-Dec. 1930) Vol. 59, Nas. 2, 3, ri 6 (1948) 

Vol. 25, Nos, 1-6 Inclusive Gan. -June 1931) Vol, 60, Nos. 1-61 nélusive (Jul-Dec. 1948) 
Vol. 26, Nos. 1-6 Inclusive (Iuly-Dec. 1931) Vol. 62, Nos. 2, 4 (1949) 

Vol. 27, Nos. 1-6 Inclusive (Jan.-June 1932) Vol. 63, No. 1 (1930) 

Vol. 28, Nos. 1-6 Inclusive (July-Dec. 1932) Vol, 64, Nos. 1-61 Inclusive IA Dec. 1930) 
Vol. 29, Nas. 1-6 Inclusive {Jane fune 1933) Vol. 65, Nos. 1, 2, 4, 5, 6 (1951) 

Vol, 30, Nos. 1-6 Inclusive E 1933) Vol. 66, Nos. 1-6 Inclusive (July-Dec. 1951) 
Vol, 31, Nas. 1-6 Inclusive (fan.-June 1934) 


Inclusive (Tuly-Dec, 1934) 
Inclusive (Jan.-June 1933) 


6 : 
6 The American Journal of Roentgenology, 
a e (July-Dec. 1935) 
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Radium Therapy and Nuclear 
Medicine: 1952-1960 


Inclusive (Jan.-June 1936) 
Inclusive (July-Dec, 1936) 


Vol. 37, Nos gà Inclusive Jan. -June 1937) 

8 , 6 (1937) Vol. 67, Nos. 1, 3, 4, 5, 6 (1952 
Vol. 39, Nos ei Inclusive (Jan.-June 1938) Vol. 68, Nos. 1-6 1 inclusive Daly: Dec, 1952) 
Val, 46, Nos. -6 Inclusive (July-Dec. 1938} Vol 69, Nos. 1, 2, 5, 4, 6 (1953) 
Vol. 41, Nos. 5, 4, 5, 6 (1939) Vol, 70, Nos. 1 -6 laclusive Guly. Dec, 1953) 
Vol. 42, Nos T 4. 5, 6 {Aug.-Dec. 1939) Vol. 71, Nos. 1-6 Inclusive (Jan. -Jane 1934) 
Vol. 45, Nos. 2, 3, 4, 5, 6 (1940) Vol, 72, Nos. 1-6 Inclusive (July-Dec. 1954) 
Vol, 44, Nas 1-6 Inclusive {July Dec, 1940) Vol. 73, Nos, 1-6 Inclusive (Jan -June 1955) 
Vol. 45, No. 3 (1941 Vol. 74, Nos. 1-6 Inclusive (Tuly-Dec, 1955) 
Vol. 46, No, 6 (1941) Vol. 75, Nos, 1-6 Inclusive (Jan.-June 1936) 
Vol. 47, Nos, 1 5 Inclusive (Jan.-June 1942) Vol. 76, Nos, 1-6 Inclusive ( July-Dec. 1956} 
Vol, 48, Nos. 1-6 Inclusive (July-Dec. 1942) Vol. 77, Nos, 1-6 Inclusive (Jan.-June T i 
Vol. 49, Nos. 2, 3, 4 (1943) Vol. 78, Nos, 1-6 Inclusive (July-Dec. 19 
Vol. $1, Nos. 4, 5 (1944) Vol. 79, Nos. 1-6 Inclusive (lan.-June 1958) 
Vol. 52, No. 2 934] Vol. 80, Nos. 1-6 Inclusive ( faly- Dec. 1958) 
Vol. 54, Nos. 2, 3, 4, 5, 6 (1945) Vol. 81, Nos, 1-6 Inclusive (fan.-Iune 1959) 
Vol. 55, Nos. 5, 6 ( 1946 ) Vol. 82, Nos. 1-6 Inclusive (luly-Dec. 1959) 
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TWO NEW X-RAY ACCESSORIES 





FROM ANSCO 


for MORE EFFICIENT HANDLING OF RADIOGRAPHS 


The New ANSCO-FILE 


protects radiographs whenever they 
move ... keeps them together with 
patient records! 


The neat and efficient way to handle radio- 
graghs and patient records for diagnostic rout- 
ing and filing. Large pocket holds up to 25 
radiographs, eliminating risk of scratching, soil- 
ing or finger printing. Transparent half-sleeve 
holds patient records and provides quick iden- 
tification. 

Sturdy, stain-proof plastic construction with 
strong nylon stitched seams. In economical lots 
of 20 from your Ansco Dealer. 





Ansco, Binghamton, N. Y. 





A Division of | X-Fi 
ivision o X-ray 


General Aniline & Film Corp. 
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À The New ANSCO-TAINER 


j 
l 
i 
: 
wd 


provides complete safety in storing and 
transporting X-ray films... 
plus many other advantages! 


Compact and light-tight, the new Ansco-Tainer 
is designed to protect X-ray films against light 
and physical damage. Carries up to 75 sheets 
of interleaved film—or 150 sheets of non-inter- 
Easier to open and close in darkroom than 
bulky suitcase containers. The handsome, rug- 
ged plastic finish is highly resistant to staining. 
Here's another X-ray accessory that’s low in 
cost and high in utility... at your Ansco dealer. 





“Of particular value?" in delicate radiography 


Excellent visualization, few or 
no toxic reactions, minimal 
movement or discomfort follow- 
ing injection—these are the fea- 
tures of Renografin in cerebral 
angiography.” Similarly im- 
pressive results have been pro- 
duced by Renografin-60 and 
Renografin-76 in abdominal 
aortography"" and intra-osseous 
venography. Further, *Reno- 
grafin is the medium of choice" 
in pediatric arthrography. 


“Superior Contrast Media" 
In Intravenous Urography — 
In three large series, Renografin- 
60 and Renografin-76 produced 
diagnostic films in over 9076 of 
patients of all ages. No serious 
or severe reaction occurred and 
minor side effects were remark- 
ably few." 


Renogratin 








Squibb Diatrizoate Methylglucamine 


Supply: Renografin-76: Vials and ampuls of 20 cc. A 1 cc. ampul is supplied for sensitivity 
testing with the ampul package. 


Renografin-60: Vials and ampuls of 25 cc.; bottles of 100 cc. A 1 cc. ampul is supplied for 
sensitivity testing with the ampul package. Also available as Hospital Pack, cartons of 100 
ampuls (without sensitivity-testing ampuls), each containing 25 cc. 


For full information, see your Squibb Product Reference. 
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60:1022 (Dec. 15) 1960, (2) Gensini, G. G.. and Ecker, Av: Radiology 75:885 
(Dec.) 1960. (3) Balkissoon, B.: Johnson, J, B.; Barber, J. B. ; and Greene, C. 8.: 
J.A.M.A, 169:676 (Feb. 14) 1959. (4) Agnew, C. H., and Cooley, R. N.: Texas 
State J. Med. 53:948 (Dec.) 1959, (5) Greenspan, R. H.; Bernstein, E. F; and 
Loken, M. K.: Am. J. Roentgenol. 83:1034 (fune) 1960. (6) Kruse, C. Av: West 
ern J. Surg. 67:311 (Nov. Dee.) 1959. (7) Barnett, J. C., and Arcomano, J. P.: d 
Radiology 73:245 (Aug.) 1959, (8) Utz, D. C., and Thompson, G. J.: Proc. Staff SQUIBB ; 
Meet. Mayo Clin. 33:75 (Feb. 19) 1958. (9) Orr, L. M.; Campbell, J. Li: and Do 
Thomley, M. W.: J.A.M.A. 169:1156 (March 14) 1959. (10) Mathews, P. W. Jr.: 
South. M. J, 52:170 (Feb.) 1959. 'Renografin © is a Squibb trademark. 





X-ray Solution 
Services 


Invite you to attend the 


American Roentgen Ray Society 
Annual Meeting 


Deauville Hotel-Miami Beach, Florida 
September 26-29, 1961 


Visit our Booth *59 


CONNECTICUT NEW YORK OHIO 

Parker X-Ray Solution Service Albert-Acan X-Ray Solutions Marmer X-Ray Solutions 
Hartford—JA 8-7114 Woodside—RA 1-4300 Cincinnati, Dayton—Ll 2-2800 
New Haven—SP 6-1567 

MASSACHUSETTS NEW JERSEY PENNSYLVANIA 

A. A. X-Ray Solutions Albert-Acan X-Ray Solutions Albert-Acan X-Ray Solutions 
Roxbury—HI 5-5335 UN 3-6511 Pittsburgh—EL 1-4345 

MICHIGAN 

Albert-Acan X-Ray Solutions OHIO PENNSYLVANIA 


Detroit—FO 6-8100 Medical & Industrial X-Ray Services Astor X-Ray Solutions 
Flint—SU 5-0808 Cleveland—DI 1-8000 Philadelphia—DE 3-2000 
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ate lite X-ray system 
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lets you work here here where, seated comfortably behind 


a radiation shield, you're in fatigue-free 
| command of all fluoroscopic maneuvers 


à 
] and cinerecording 





fluoroscope at tableside any time you 
think you're needed there 












provides a sbarper, bri ghter image E 
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because the screen close-contatts the patient S J 
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cuts x-ray tube loading in bal f 


because you're using normal 'undertable fluoroscopic distance 


lets you apply compression And still 


retains the PA image 





you're used to | 





get the details of these and other advantages 
of the Satellite System from your local Picker representative 
or write Picker X-Ray Corporation, White Plains, New York. 





